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News 


In Congress 


Independent 

NOAA Considered 


A proposal 10 pull the Naiiniml (ki'.iuk 
and Atmospheric Admin isir.it ion (NOAAl 
oui of the Department ol (jmuncnx* ;md 
make it an independent ii||cihjr vvas ihi- suli- 
jeci of s recent congressional hearing. Sun- 
porters within the science toniiiuiniiv ami in 
Congress said that an independent NOAA 
will benefit by being more visible and by not 
being lied to a cabinet-level department 
whose main concerns lie elsewhere. The pro- 
posal's critics, however, cautioned dial mak- 
ing NOAA independent amid make it even 
mare vulnerable to the budget axe and would 
sever the agency's direct access in the 1 'resi- 
dent. 

The separation uf NOAA Emm Commerce 
was contained in a June I proposal by Presi- 
dent Ronald Reagan that also called lor all 
federal trade functions under the Dcpaii- 
mnii of Commerce to be reorganized into a 
new Department of Intern ill ioual Trade and 
Industry (DET1). 

Since iu creation in 1070, NOAA lias been 
part of (he Department of Commerce; its 
budget is part of the larger Commerce bud- 
get and as such competes with the budgets of 
the department's other functions. If NOAA 
hereto become independent, it is likely that 
the agency would do more than just change 
its home address. Most suppmicrs believe 
that NOAA's mission would become better 
defined and that functions related in NOAA's 
missions but currently under other federal 
agencies would be added io the agent v 1 * mrl. 

On August -I, before Congress letcssed for 
die summer, the Subcommittee on Oceanog- 
raphy of the House Merchant Marine and 
Fisheries Committee heard testimony I mm 
three former NOAA ollkials and from four 
representatives of oceanography advisory 
rommiitees and organizations. 

Or these witnesses, those stippoiiing an in- 
dependent NOAA were fonner NOAA 
Adminisimor Kichard I-'rank; Terry l.eil/ell, 
former NOAA Assistant Admin isiratoi for 
Fisheries; Arthur Knctpie, chairman ol the 
Coastal States Organization; Clifton Curtis, 
'(presenting the Coastal Allianee; John A. 
^Bauss, chainiiHn of die National Advisory 
Committee on Oceans and Atmosphere tNA- 
l&A); and B. J. Copeland, representing the 
National Association of Slate Universiiies and 
“tfd-Crant Colleges and the Sea Gianl Assn- 
ratkm. Only Robert Knecht. foi mer NOAA 
Assisiani Administrator for the Ollite of 
C^sial Zone Management, slued away from 
supporting the proposal. 

Knecht cautioned that, “An independent 
^enty. without a deareul. broadly imder- 
a nd supported national mission, is a sit- 
10 Knedil arknowl- 

“gw that independent agency status might 
NOAA’s visibility and faciliiate toin- 

arT? 1 0n W ‘ tl ' ^ 0,1 R , L,SS . nmsliuteiicies, 

™ the public; it also L-ould symlKilize a new 
Pjusis, would likely atiraei and retain 
5™ people, and could be a way to compete 
te successfully for resources. 
wsever, Kncclit said the move could also 


. — ■ “.■u-t-iii an III UIU II1UVC dill 111 mall 

ttep toward bureaucratic isolation, make 
the ijjci 

? e t- axe, and create a situation where 


Maoa 


^OWof Ik n U1 ll,c 

^itte «N0A4. ° mmerce Department; Be- ■ 
the l radii , * l ™ Ssion 's largely Irrelevant w 
paring,.. 03 of the Commerce De- 


r ■‘■■icni 1 — 

3luJ Comm" ' - n,arna Be between NOAA 
been strained from the 
N.H.t ch _. l ®“ Re P- Norman E; D'Amours (D- 
®>mniitiee h? I" ° f tlle oceanography sub*: 

®g. "l n ' ' n hls statement opening the hear- 
ftenurw iu nt ^f a ^* wit b severe budgetary . 
unsaii,r,,T: al '° n . sh ! P bas grown. jncrea?- 


Expnnding un these commenis, Frank 
NOAA administrator from 1977 to 1981, told 
the subcommittee that, in his judgment, "no 
compelling reason exists to keep NOAA in 
the Department of Commerce. This conclu- 
sion would he particularly true if the Depart- 
ment of Commerce were to focus even more 
than it presently does un trade . . . NOAA's 
missions would not benefit particularly from 
being under the jurisdiction or that depart- 
ment and a cabinet official whose main inter- 
ests would correctly lie in another direction.” 
(.oiiclriud from the Sea Grant Association 
added that, "Just as other federal agencies 
have been independently established in focus 
on national issues such as environment, 
space, and science, we need to establish a lead 
agency to focus on the ocean." 

Also favoring NOAA as an independent 
agency is NOAA Administrator John V. 
Byrne. Although lie did not attend the ocean- 
ography subcommittee hearing, Bytne, in a 
July 27 letter to oceanography colleagues, 
said. "A major advantage of independent sta- 
tus will be to place NOAA on an equal toot- 
ing with other scientific and technical agen- 
cies ... In the White House and OM It [Of- 
fice of Management and Budget] decision 
pmeexses, NOAA's programs and budgets 
will be considered along with those of other 
scientist and natural rcsomcc agencies. 
NOAA will alsu gain the freedom to Ining is- 
sues directly to the White House when neces- 


er. The high-pressure air would be used to 
refill scuba tanks, and there would he a hot- 
watcr hose for replenishing the divers' hot- 
water suits. A diver will be aide to work using 
scuba gear, nr air hoses fmn) the habitat or a 
way station. There's enough room iu eacl i 
way station for 3 to 4 people to stand up, 
with the upper part uf their bodies out ni the 
water from the waist up. Typically, the way 
stations will he placed ‘J9-IR0 m from the 
habitat." This system will provide unusual 
flexibility because the way stations can be 
moved conveniently. 

One objective of the submarine laboratory 
will be to assess the concept of relatively long- 
term functions uf divers. Marine gcnlngv, bi- 
ology, and oceanography projects will lake 
precedence in the use of the laboialory. Engi- 
neering studies related to petiolctini explora- 
tion and pipe lines will be accommodated us 
well . — HMH 
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,l ?8* nc y more exposed and vulnerable to 
,l ud K eL axe . and create a situation where 
l las trouble competing with cabi- 
dc P anmcn ts on import am issues. 

^ thing NOAA to float alone on today's 
p f .j^P ro 8 ran t cuts, imense interagency com- 
an 4 general uncertainty wtlliouL the 
artmo?' Um 3ntl P™ 1601 ' 00 offered by a set of 
be for ? rcnc wed national ocean goals, would 
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Underwater Lab 


Geophysical Events 


A handful nl bills to establish a new mule 
department and to create an independent 
NOAA have been introduced into the Senate 
and the House uf Representatives (S. 121, S. 
1723, H.K. 2630. H.K. 3381. H.R. 1202. H.K. 
2288, and H.R. 348 1 ). Congressional Commit- 
tees are expected to hear mure testimony and 
to consider these bills when congressmen re- 
turn lu Washington next week. Among the 
oilier committees that art expected to partici- 
pate in hearings are the Senate Foreign Al- 
lans Committee's Sulxommitiee on Interna- 
tional Operations and the House Govern- 
mental Affairs Coinniiitce. 

An independent NOAA was Eirsi ret uni- 
ntended in the IWKI repurt Oh* sVdhKN mo/ ihr 
.S'iyi bv the Coinniissii'ii mi Marine Science, 
Kiigiiiecring, and Resi .uncs, better known as 
the Sinn ton Commission, alter iis i hair man. 
Julius A. St i Kt ton . President Kich.ml Nixun, 
however, did follow the Stratton Commis- 
sion's recommend at ion to consolidate federal 
programs dealing wiilt civilian atmuspherir 
and oieank aimeins; the Coiimicue Dep.ui- 
meiil's NOAA is the piuduci of ih.it .ittiuii. 

In 1979, NACOA advocated iluu NOAA be 
separated frum the Goniincrce [Jejxirimem 
and become unc of several agencies within 
tlte pmpused (hut rejected) Department or 
Nattir:il Resources. In 1980, the Subcommit- 
tee on Oceanography of die House of Repre- 
sentatives’ Merchant Marine and Fisheries 
GumiTiiticc considered a recommendation to 
free NOAA from the Commerce Depart- 
ment; the proposal, receiving little support, 
was dropped. 

President Bengali's prc*|x>sal to form the 
Department of Inicruaikmal Trade and In- 
dustry also reassigns the National Bureau of 
Standards to the National Science Founda- 
tion. The Minority Business Development 
Agency would be consigned to the Small Bus- 
iness Administration; and the Economic De- 
velopment Administration would be placed in 
the Department of Housing and Urban De- 
velopmem. The destination of the Bureau of 
the Census has not been decided. Several al- 
ternative plans have been introduced into 
Congress.— ATT* 
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Volcanic Events 


Una Una fliiduiiexi.i); I'viuikisiii flows dev. is- 
l.iie island-, cluiids u> Mr.itosplieu'; evaciia- 
limis prevail Luge de.ilh (nil 
Gam-ilama (Indonesia): Ash ejeaimi; several 
thiittsaiid cvauiaiid 

Vciuiininof (ALiska): Lava flow melts large 
pit in caldem ice. 1 hen cru|mnn weakens 
Kilauca (Hawaii): Lava flows move ENF. 

along cast rifl fur 4 days 
Mount Si. Helens (Washington): lava dome 
gi-iwdi coiiiimies', pinnies einiued 
Lmig Valley (Caliluriiia): New collapse pits 
and lumarolc 

Piiuil de In Fuurnaise (RiFimioii Is.): 12-liour 
earihrpiake swarm 

Etna I Italy): Eruption ends after 4 months of 
lava extrusion 

Langiln (New Britain): Explosions; ashfalls; 

strong harmonic tremor 
Manain (Bismarck Sea): Moderate ash, vapor 
emissions; B-type events continue 
Ulawun (New Britain): Strong seismicity but 
no change in plume 

Submarine volcano (New Britain); Earth- 
quake swarm; sounds and glow 
Kusatsu-Shirane (japan): Small plume emit- 
ted; volcanic Lremor; A-type events 
Sakurajima (japan): Explosions, teplira emis- 
sion, and seismicity 

Sangay (Ecuador): Eruption continues with 
ash emission every 10 minutes 
Atmospheric Effects: El Chich6n aerosols 
weaken gradually; new layer sometimes 
present near iropopause 
Una Una Volcano, Sulawesi. Indonesia 
(CUT'S, ] 20 . 6 TE). All lima are local(» UT + 


8 hours). An explosive eruption produced py- 
roclastic flows that destroyed most homes. 


wjement Program at the Woods Hole 
Tjy*PWc Institution, 
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|gg 3 n l ^ e science (Eos, February 22, 
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(H.R bbrJ „ P- 835). In addition, two bills 
fitahijjh a Ik' l238 ) are before Congress to 
CommiMi 1 1 en *toer National Oceans Policy 
'tons tn r° n ^ at wou tol make recommenda- 
woinrnka n ? re5a a,, 4 Ihc President on a 
^PDoi-ul SIVC r naLional oceans policy. 

a*™ NOAA becoming an inde- 
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fate better out of the 
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The University of Southern California’s 
Catalina Marine Science Center (CMSC) has 
announced plans to build an underwater ma- 
rine reserch laboratory near Santa Catalina 
Island off the California coast. The project, 
which will take 2 years to build, will be spon- 
sored by the National Oceanic and Arnio- 
epheric Administration (NOAA). The labora- 
tory will be similar in concept to the U.b. 

Navy Sea Lab III, which was canceled some 
lime ago. t 

The project's purpose Is to give divers ac- 
cess to a laboratory without having to surface, 
The project leader, Andrew Pilmanis. of the 
University of Southern Cxlifornia srated re- 

cendy (Industrial Research at,d J } r ielo f >m ™ 1 ^. 
July 1983): "By the nature of the work, scien- 
tist require a lot of bottom time, and to do 

S scuba i^t practical. , .. . The only wav to 

. do that is witli saturation diving. Once the 
diver is sailiira.Led wia.inerLg^whehert^ 
Individual stays a few days ■ 

only one decompression ts reqmred. Diver 
will typically stay in the labmttori - (br 7-J0 . 

. days. y The laboratory will initmUy. be fhjPjd ^ at 

' a depth df 20 m. later tp be refloated and. lo- 


vegetation, and animat life on 40 km* Una 
Una Island and probably injected teplira into 

■ ■ rtna ■■■Sin i\fAinr>l*/l 


the stratosphere* Initial activity prompted 

island before 


evacuation of everyone on die 
the devastating explosions. 


The eruption was preceded by seismicity 
**■■*■.• r da 1 


dial increased from 9-1 1 fell events per day 


on July 8 to 30-40 per day on July 15. The 
'ed event 


number of recorded events was 33 on July 
14, increasing on following days through 49, 
53, and 73 to an average of more lhan 90 per 
day July 18-21. The strongest earthquake 


wris felt* 400 km away on July 1 8. Thm roorn- 
jf iish and incandescent 


mg, a 1-fctii column of a 
material was ejecied. Agence France Prrtse 


reported that a strong explosion occurred 

f . n ■ .1 *.il_ - -4 — i-l^ ■•MimimnfP il 
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themselves Emm ash full until hue on July 23. 

A Volcauological Survey of Indonesia field 
party arriving on the island July 22 at 01 00 
Tell 10 earthquakes during their 15-hour stay 
anil observed a 1 .5-kni erupt inn column at 
Ifi49. 

On July 23 ai 2055 a British Airways jet (en 
route from Singapore to Perth) flying at IU.fi 
km altitude encountered an eruption cloud at 
M°5, 1 2B.7 l*E, about 150 km S of Uuu Una. 
Pilots noted a volcanic smell, lack uf visibility, 
and St. Elmo's Fire around the windshield. 

The aircraft returned immediately to Singa- 
pore and suffered no damage. 

Extensive weather clouds obscured the area 
from satellite nlKcrvntinn until July 24. Thai 
day at 1931) a satellite linage showed a cloud 
alnui I2l) km wide extending almut f.UJO km 
S from Una Una. Press reports quoted a local 
government oilicial who said that ol die 
island was covered by volcanic clouds on July 
24, burning vcgekition and destroying trees. 
On July 26 at OHOrt the Japanese GMS s:itd- 
lilt- showed what appeared to he a dense 
eruption column lising I'tom the island. On 
the next image 2 hours later a I nil -shaped 
plume was visible, probably hi or near the 
siralospherv. High-altitude inaleiiid was 
hlowiug to the SW and \\ r while low- and 
mid-level debris was <1 rifting slowly S to SSE. 
On July 28 at (VJlin the GMS satellite showed 
a small plume ovei the island. Bv 1 1 Oh, vig- 
ointis aciivily fed a doud that rt-arhed L I H’lv 
ami at least 13.5 km .iliituile. Ai i-K*ll the 
plume stteulied about TiUt) km lo the WSW 
anil wjs vciy dense within 250 km ol die sul- 
caim. 'I'em|ieiaiiires and wind directions at 
die mipnpause were consistent with the 
plume's direct iou of 1110 x 0111011 and coldest 
iciupei aline f-7li°C:i as dnerinineil lioin a 
NOAA 7 image at 143(1. By the uc-xi image at 
2U01) the |iliime had disdpaled. ‘I hr < IMS s.u- 
elliie showed tin- beginning of another ci up- 
tire episode on July 30 ai llifll). At 2*8 it), a 
NOAA 7 image mni.iim-ri a NVNW-tli tiling 
pliiinc- simikiT to (hi- one on |ulv 28 Inn uni 
as spcriaciilar. Ii exlendeil iitun (lie v.ih.uio 
aliiuit 200 km S1V and \V on |nh 31 .11 teJtMl 
bin was dissipating 3 hours l.ua . Aimdit-i ex- 
plosive episode liist appealed mi (lie image is 
Augusi 2 ;u 1)51)11. Bc-lore adiviti ended .11 
I70n a plume had moved about 2dU km (•■ 
the JjVV and reached lougltli 9-I2 km .ill i- 
mdc. A dense erupt iou colilliin ap|>c-.ired 
over the island August 3 at MriUD <iiid exlend- 
ed ruiiglily 120 km to the W and SW 2 hours 
later. The plume was rel.iliveEv dill toe ind 
appeared m have ic-;u lied (.mb die uud-in - 
pospliere. Satellite images iiulicatc-d dial an- 
other ex plusion started Augusi 4 .11 about 
I OUI 1 , feeding a plume that moved about 550 
km 10 the NNW. This plume probalily re- 
mained in the troposphere. Agencc France 
Pressc reported an eruption on August U at 
U835 that ejected a gray plume icj 3 km. No 
activity was evident 011 satellite images until 
August 12 at 0130, when a plume was pre- 
sent that was not visible 2 hours earlier. At 
0300 NOAA 7 data showed a dense plume 
similar to that or July 28 extending about 300 
km SW to central Sulawesi. 

Una Una’s only known previous historic 
eruption occurred from its crater lake in 
1898, producing mud flows and more than 
107 m' of tephra. 

Information Contacts: Adjat Sudradjat. 
Volcauological Survey of Indonesia. Dipone- 


lufy 19, and thick gray clouds containing in- 
candesceiil teplira were; visible frojn.Ampana, 
more than 100 fcrn to the south, the next day. 
By July 20 almoyt all houses and buildings in 
die eight villages hear die volcano had been 
destroyed, find pearly half or die residents of 
did island liad been evacuated. All had left by 
the time of a mqjor explosion on July 2 Ur 
1028 that aubiected 80# of the Island to lem- 
perttltires of up id 200“C. Tephre as largt as 
cm In diartieter fell near a Vqlcpnojogl- 
cal Siitvey of Indonesia; observation .Vessel 
■ and the 1 monitoring team reported flames tty 
parts oF the island, fi government geologist 
' estimated ihai'aU 700,000 coconut trees and : 
all Jiv^Bockoii ibi? island must have been; 
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The Orcnmigraphy Kcpori 
The focal point /vi pkjutal, chemical, gevtugicat. and bio- 
fogirul octanognipherr. 

Edllori Arnold L. Gordon, Lamom-Dolieny Geo- 
logical Observatory, Palisades, NV 10961 lieleplirme 

9H-959-2B00, ext. 3251. 


Coastal Ocean 
Dynamics 

The CODE Group * 

Introduction 

The main objective of ihe Coastal Ocean 
Dynamics lixperinicnt (CODE) is to observe 
and describe the response of continental shelf 
waters to strong atmospheric forcing in a rel- 
atively simple geunior p! i o logical selling. In 
order to achieve this goal. CODE has been 
designed (I) u» define the different space and 
lime scales ol the physical parameters impor- 
tant In the shelf flow Held and (2) to identify 
and ck-scrilie the essential kincmai ical ami dy- 
namical processes governing wind-driven cir- 
culation on the continental shelf. 

A variety of mu* Ids exisi for the wi ini- 
forced response of com inenial shelf waters. 
The salient differences among these models 
lies in die assumed balances between terms in 
the governing ccpiatiuns. Fnr example, (oil 
iirnf Schumann f 1 07-1 j in a bnrotmpic model 
assume a geostruphic cross- shell nionieiiiiiiii 
balance but include the time-dependent and 
surface and bottom stress terms in the along- 
shcir momentum balance. Cmnady [I978J in 
his arrested topographic wave model involv- 
ing bottom friction assumes a quasisieady 
alongsheir response neglecting adveuive 
terms and retaining the geostropbic cross- 
shelf balance. Various shelf wave models as- 
sume in viscid dynamics and other models as- 
sume a simple balance between surface and 
bottom stress in .shallow water. To test the 
different assumptions behind these models, 
all terms in the governing equations need to 
be accurately estimated. 

The design of an experiment to estimate 
each term is no simple task. To see this, con- 
sider the vertically integrated horizontal mo- 
mentum equation 

<u,> + <u ■ Vu> + <f >: u> =• 

- <-Vp> + . T . *l 

P H ph 

where the angle brackets indicate the vertical 
integral of the variable within the angle 
bracket divided by A. the local water depth. 
The estimation of different terms in tltis 
equation necessary to establish the dominant 
terms requires the observation of the current 
u. of its derivatives in time and in space, of 
the pressure (or. actually, the pressure gradi- 
ent!. and or sin face and bottom stresses. Of 
these terms, only the current Held can be di- 
rectly ii! nerved, (filler terms involving gradi- 
ents or the current nr pressure Helds require 
differencing of direct observations, and sur- 
face and bottom stress must be estimated 
from wind and current measure me ms by in- 
direct methods. Accurate estimation uf gradi- 
ents requires I with accurate measurements of 
the individual variables anti a detailed knowl- 
edge ut the structure of the flow field, or at 
the very least, of the coherent length scales nf 
the ilnw. Accurate estimation of stress terms 
requires either the use or verified constitutive 
relationships between velocity and stress ur 
very caielul application of direct measure- 
ment techniques, all i>r which are difficult to 
use in the field. 

In spite. of the inherent difficulties in- 
volved, the. CODE principal investigators 
agreed that an experimental program which 
would provide new descriptions of the pliys-: 
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ics of wind-driven flow could Le designed us- 
ing recently developed methodology and 
technology. The components of the resulting 
measurements program are described in Ta- 
ble 1. Two densely instrumented small-scale 
Held experiments of roughly -I months' dura- 
tion and spaced 1 year apart were designed 
to explore the kinematics and momentum 
and heaL balances of the local wind-driven 
flow over a region of the northern California 
shelf. A more sparsely instrumented, long- 
term. and large-scale component was de- 
signed (1) to help separate the local wind- 
driven response in the region of the small- 
scale experiment from motions generated 
either offshore by the California current sys- 
tem or in some distant region along the coast, 
and (2) to help determine the seasonal cycles 
of atmospheric forcing, water structure, and 
circulation in the CODE area. 

The first small-scale experiment, CODE I, 
was conducted between April and August 
1981 and was designed as a pilot study with 
primary emphasis on characterizing both the 
wind-driven "signal" and the "noise" from 
which this signal must be extracted. In partic- 
ular, CODE I was designed to identify the 
key features of the circulation and its variabil- 
ity over the northern California shelf and to 
determine the important time and spatial 
scnles oF the wind-driven response. We will 
present here an overview of CODE I and 
some of its preliminary results that had a sig- 
nificant influence on the design of the second 
small-scale experiment, CODE 2. The pro- 
gram is now entering the analysis and synthe- 
sis phase and thus we anticipate publication 
of the major results From CODE over the 
next few years. 

Site Selection 

The litc selected for the CODE small-scale experi- 
ments is a region of the continents! shelf not di of 
San Francisco extending from I’oirn Rcves north to 
Point Arena (Figure i). This swion or the Califor- 
nia coast is characterized by simple bottom topogra- 
phy and large wind-stress fluctuations during both 
winter and summer. The muntlily mean wind stress- 
es in this region are die largest on rhe Wen Coast 
[AVImii, I977J. More important, the fluctuating wind 
stress exhibits large variability on time scales or sev- 
eral days, superposed on a strong anmi.il cycle that 
consists of general south and sou iti west ward (up- 
welling- favorable) winds in the spring and summer 
and strong variable winds in the winter. 

The mitldle ami outer shelf in this region has a 
imicl/sifty-unri lxniuui and is generally chanitiei- 
tzed by an absence of large-scale bedfoims; hence 
relatively well-behaved near-bottom (low was ex- 
pected and found in CODE ] . This condition was 
necessary to simplify the interpretation of point 
measurements of bouom stress. Finally, the proxim- 
ity of adequate port and laboratory facilities in San 
Francisco and Bodega Bay. California, and New- 
port, Oregon, combined with the use of a dedicated 
research vessel, the R/V Wecoma, simplified the lo- 
gistics in the study or this region. 

CODE 1 

The major observational elements in CODE l in- 
cluded (I) moored arrays instrumented to measure 
wind velocity, air temperature, solar radiation, cur- 
rent velocity, water temperature, conductivity, hot- 
tom pressure, and near-bottom flow for estimating 
bottom iireu, (2) shipboard observations of tem- 
perature. conductivity, current velocity, wind veloci- 
ty. and surface fluxes. (3) aircraft obserrations of 
wind velocity, estimates of wind siren, sea surface 
temperature, surface drifter morion, and atmo- 
spheric parameters, (-1) surface drifters tracked 
from shore and by aircraft. (3) CODAR. a shore- 
based high Frequency radar system used to map the 
surface current pattern near the centra] mooring 
line, 16) satellite imagery consisting of sea surface 
temperature and Coastal Zone Color Scanner 

TABLE I. CO DE Principal Investigators 
I nvesugaior and 

AtBriJtlon Research Area 

J. Allen, OSU Large-scale atmospheric 

pressure, winds, and 
coastal sea-level ob- 
servations. 

A. Huycr. OSU Hydrography. 

R. Davis/C. Wit, am. SIO Small-scale current and 
temperature mea- 
surements, Lagrang- 
inn flow measure- 
ments, shipboard 
current measure- 
ments. and satellite 
data. 

Brown 'J- IH ’ h ' ™H 0°uon, p, nlH . 

surcirtcnia, density 
chain and upward 
Doppler profiler dc- 
. vclopmcm. 

W iM.WHo' VIII,ami D ™X b r d « r >' b > w 

Brake, 

and wind-wave cli- 
mate. bottom topog- 
• raphy and geology. ,. 

H. Beardsley, WHOl Lon g H trm nirrcm , nd 

temperature observa- 
. , ‘ . lions, small-seal* 

‘ “Voy wind measure- . . 

• • menis, overall pro- 

-r V- u ‘ ’ ■ ••• ■ B™ 111 , coordination. 

C. Fnehe, ftCAR/ At_;_n 

U. G Irvine A of^a“ a * u i en,enlJ . 
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Fig. I. Array design for first small-scale ex- 
periment, CODE I. [nicri shows local ion of ar- 
ray along U.S. west coast. 


(CZCS) data, and (7) coastal and environ menial 
buoy measurements of wind, atmospheric pressure, 
and tea level. 

The moored current meter program deployed a 
T-shaped array of instrumented moorings to exam- 
ine the vertical and horizontal structure of the cur- 
rent field over the shelf The array consisted nf a 
five-clement cross-shelf transect and a three -ele- 
ment subarray deployed along the 90 nt isobath. 
Previous observations suggested that the vertical 
structure of currents was likely to change must rap- 
idly in a cross-shelf direction and thus the cciili.il 
line located off Stewart's Point near Sen Rauch (see 
Figure 1) was most heavily instrumented with morn- 
ings deployed in depths of 30 m (Cl), (30 ni (Gy), {in 
m (C3), ami 130 m (04) on the shelf and in 4 IK) m 
(C5) depih on the adjacent slope. A multielement 
array of bottom pressure and temperature instru- 
ments was also deployed to measure local pressure* 
field fluctuations in both the cross-shell' anti along- 
sltelf directions. A sc hematic ol the CODE 1 
moored array is depicted in Figure 2. 

Preliminary Results 

The Wind Field 

On March 26, 1981, the lower -it Unisphere over 
the eastern Pacific underwent a rapid and large- 


scale th.iiigt- I (-suiting in the ciiakKthn.. » 

North P.uiln High. I m allv the ^ 

winds, which di.tr. u l erirc ihe wirier*!^* 
wav within a clay ,. r so t,> the niure it 
ing-fasitrahlc- wiml regime which 
spring ..ml summer *eas,m along the wS* 
mti tlicrn (.althwnia oust. This iramiii™; 
sniierk forcing un he seen i„ «SiT 
a ...tgsht ll wind observed at ,] 1C cr . ail al 
shown m Figure 3. 

Dm mg i:t)DF I the near-surface wind}*** a. 

u-t ye, ,« M-ver.,1 „ w lhp lhe |f llsin ™ 
logual buoys, anil ilte ti.no setic, oUoSZ 
nusiMtietl annul, lull a. C3 is alsodtowSS 
.1. I Hi ting tins iictuhI the mean wind, over 
were duo ted smillK-asiwunl (downcoaui rfikfcT 
fasnt aide lor t.pwelling. The relatively 
citast winds were inienupied for periods of ins 
days liy ;t scries oflronts or other dlstuibancn 
win. it caused the local winds to weaken or rotnt 
netwee-n these ]K*rl,Ml, of weak or tipcoaitwnd tf* 
wind held over the shelf was directed parallel wfc 
coast and was usually relatively strong, withawd, 
varying Iwtweeu 15 and 20 m s' 1 at bcr.jy LdahT 

In addition to the limited array of coasul and 
muore.1 met ci it oh ig ical stations, the spatial nn^ 
of the wind held was also investigated with tht^j 
of an NGAR aircraft which made repeated oio- 
llighls of the CODE at cm [Friehe and H'risuu, )£tw 
Airer.dl soundings indicate that the ,uong windi 
oliseived over the shelf in the CODE region nm 
coniincd to (Ire marine boundary layer whirhim 
usually capped by j sharp temperature intwtiM lo- 
cated between 50 and 3l)0 m altitude. Tb( icmj 
profile nl the wind over the shelf was similar to thu 
of a wall-jet flow with maximum velocities (typtollf 
22-25 in s* 1 ) occurring in the inversion layer. Syn- 
optic maps ol the wind velocity observed at JJm 
with the aircraft show that the wind varies iiioojh 
in the horizontal plane with sharp changes in the 
amplitude* of the wind velocity over scale, of ife» 
kilometers in both the alongshelfand crori-shdffi 
Tcciioiis. 1 lte.se variations were intensified by chedF 
urual seal n coze whir It is steered by the t-usul 
UKHiniain tange and irajiped in a ticarshorrlmid 
I Ilf two time- aeries uf alongshclf wind presented b 
Figure- 3 give sonic sense of the spatial suuunitd 
ilu-su fliu (nations. Allhoiigh the variations in Mini 
arc well correlated between Sea Ranch and CL 
some iiu|>nriatii iliflerences exist. For iniunce.in 
the strong it])welling period which lasted from Apr) 
2!) to Mav 13, (he wind w.ls initially stronger at Sei 
Ram it lli.in at G3. Inn .iher May 5 lire nindaiSec 
Ram 1 1 liei .one- iku.iIiIv weaker than at (-3. 

The Teuifieitinirr Field 

The vi-tixal siriKitiii' ol the tciiqrcnitiue fieU 
over the inner si roll is shown in Figure 3 by die U 

tiliii'-st-lies ■■] n-i iqn.-i.il m c- nlsc-iverl at different 

depth, ihinugli tiro- water ci dtintn at (2 in 60 to. 
The mii-ii rli.iiii.iiii change in the thermal field « 
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rred at the very beginning oi the olisei v.miiu p«- 
"^Before March 27 the water tempi*. ..litre- over 
le shelf varied fro... slightly aUroe left: mvr iIk* 
hLni at I3*C near the surUe. As a result oi iltt- 
«Tiri of the upwelhng-lavoi able wind re-gittH- jssim i- 
Tdnith the North Pasilk* High, the water o-.kil 
depih, over the. droll, icachiiig leu. pei .nines 
“ ,Kf order of 7-8t.. ami 'he leiiqror.mili- dilfer- 
tace across the water column was reduced It mu 2- 
Wberore the uanshioit to less than IT' during 
louiheasiward winds. This resp.«isc is pan ..f (oi 
dmjeterizes) the winter-spring transition tie, cubed 
off Oregon by Hint t ft »l. \ IH79J. Repeated hvslm- 
mphic^ sections mode during the CN|«eriiiteiH alter 
L transition have been averaged and slmw dial 
irmperaturc generally increases w-itlt distant e finnt 
jhorr *i aU depths over the nuuineiital shelf, and 
ihatbouoju waters arc nearly uniform across the 
ibdf (Figure 4). The ien)|tct.mirc vatiaUlily is 
sironwit at the kb surface. 

The shelf wind and temperature time series 
ihoxn in Figure 3 exhibit a dear tot rc-l.it ion lic- 
it, ten cooling and downshdl wind fliiciuaiium. 

When the upwclling-favorablc ali.ngsltelf wiml ce.lv 
n.nater temperature Increases ra]>idly over tiro in- 
ner sbelF and more slowly offshore*. This tendency is 
nuw notable in early July when, during a I -week 
ptriod of weak winds, the near-surface tempera- 
tuKSHHCto I2T and the vertical temperature dif- 
ference at C2 increased to neatly 2°C. Satellite and 
aircraft observations suggest that wai in water luuttd 
nranhorc during wind rclaxniimi events originates 
In the surface waters south of I'uini Reyes, livdro- 
grapblc data show that warm walet also occurs o[f- 
riore [Oliuro, 198!]. Satellite observations .dsn 
the* a tendency for cold water jets. ap|iarciuly 


EOS 

Transadlons, American Geophysical Union 

The Weekly Newspaper of Geophysics 


For speediest treatment of i-unn-ibuliuii, send 
three copies of tbc double-spaced ni.iiiiiscripi to 
one of the editors named below and one cups to 
AGU. 

ErQtor-ln-Chiefi A. F. Spilltaus. Jr *. Editors: 

Marcel Ackerman, Maty V. Anrlctson. Frier M. 

Bril (News), Bruce Doc. G. Stcwaii Gilliuut 
(Historvl. Clyde C. Goad. Arnold L. (hirdi-ii. 
LmtiiJ. Lanzeruiti. Kobcit A. I'liimiey; Manag- 
ing Edllori Gregg Feme; Editorial Assistant; 
Kathleen M. latterly; News Writer; ltai I Lira T. 
Richnun; News Intern; liohd.in DowIlOiiL. 
Freducdon SUlfi James M. Ht lddctliwailr. D.ie 
Sung Kim, Patricia Licltic-llo. lisa I jihlcnurin. 
Cynthia T. McManigjI. 

OIBcers of the Union 

Junes A. Van Allen, President ; Gh, tiles L. 

Drake, President- Elect; Leslie l|. Meredith, 

1 General Secretary: Carl Kmlingri-, Foreign Se t - 
r«ary; A. F. Sniliuiis, Jr.. Executive l)ir<\ lot; 
Wildo E. Smitn, Executive Direum- Emeritus. 

For advertising inform at ion, emit act Robin K. 
uule. advertising cnordin.itur. loll live at HIHI- 
424-2488 or, in the D.C. area. 4tt24MNl3. 

J^pyrighi 1983 by the Aiiicrh an Gcophvsh.il 
enun. hlaicrial in tltis issue may l*o piiniucup- 
“ "F individual scientists I'm rexe.ircb or class- 
raoni me. Pennissum is also granted to use 
•P® It quotes and figures and table, ftu |iublira- 
uon 1,1 wentlfic bunks mid journals. Fnr ]terini.s- 
'iwi Tor any other uses, contact tin* AGU Piihli- 

alum Oflicc. 

'*** '“pressed in this publication do mu ncc- 
™Hily reflect official positions o| Hie American 
<ophysical Union unless c-xpiessly stated. 

Subscription price to mcinlters is Indiidnl in an- 
dues ($20.00 per year). Infoi-iiiadoii on in- 
itcmal subscription, is available on request. 
. r . Qrid "““, postage paid at Washhiginn, 1). G.. 
ai [additional mailing offices. Eos. Tmruae- 
Geophysical Vhiiih (ISSN Ou'Jfi- 
“ published weekly by 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D. G 20009 

SR ^nected light plioiomiciograpli 
unedral gtaphiie crystals in the Ani- 
^itretlttc, ALHA78019. Scale line 

,h„ CSenia 250 p.m. This high-pnwer view 
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lr n a ii . SOme graphite crystals (especially 
autni-F 31 " 1 cetlter ) and (0001) cleavage is 
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exsnli,.; 0 ° r ‘^ naLe * n meteorites by * 
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Ber Uey andV u e ? ,,S C °° Iing (See J' L ' 
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flowing ottslKir, to originate near Point Arena and 
P'Hiu Reyes. 

The Current Firld 

The mean cross-shelf and alongshelf currents ob- 
Wt Ved at each site over the common period April 
1 1 lo luite 30 exhlhiL strong vertical shear (Figure 
5). 1 he n car-si i r race mean currents arc directed 
tlnwucuast w ith an amplitude of 17 cm s* 1 at 4 m at 
CS. while the deeper mean currents are generally 
weaker. The vertical shear in the mean alongshelf 
current was consistent in a geosirophic sense with 
the mean cross-shelf density structure as deter- 
mined from CTD sections (see Figure 4). 

One central objective of CODE is to identify and 
describe lire* wind-driven component nr shelf 'circu- 
lation and to isolate that component from other 
sitbticl.il phenomena. Current spectra for CODE I 
typically exhibit two significant peaks in energy, a 
relatively sharp peak near I cpd associated with the 
scabrceze and diurnal tide and a broader, G-day 
peak. The spectra of surface wind stress exhibit the 
same kind of structure. The 6-dav synoptic-scale 
current fluctuations were the strongest and were 
highly polarized in the alongshelf direction. The 
nlnngshelf comnonent or the flow fluctuations was 
coherent over the entire water column at all moor- 
ing sites over the shelf and was correlated with the 
fluctuations in the alongshelf wind field. The stan- 
dard deviations of the depth-integrated, subtidal, 
tilungshclf and cross-shelf current components are 
shown in Figure 5 to illustrate the horizontal sinir- 
iii re uf the subtidal shelf flow , which is character- 
ized by a maximum amplitude near mitlihclf al CS 
with decreases both offshore over the outer shelf 
and inshore towards the coast. 

Additional information on the spatial and tempo- 
ral structure of the current field over the sltciris 
provided by the empirical onhogonni modes nf the 
subtidal currents at cacli mooring site. Over the 
shelf, ihe two largest cigenmodcs account for over 
90$ of the subtidal variance, and over the midsheir 
and inner shelf at depths less than 100 m. die larg- 
est cigcnmodc by itself Recounted Tur over ( J0 r r ol 
the variance. The vertical structure of the largest ci- 
gcnmodc at each site (sec Figure 5) Is dominated hy 
the .ilungshclf component, which exhibits little verti- 
cal shear. Time series of the largest cigcnmodc pi 
each site show that the eigen modes ate coherent 
with L-ach oilier over the shelf and mil; the along- 
shclf component of wind .it C'l. In contrast, off the 
shelf at (.5, the largest cigcnmodc at G5 accounts 
for onlv 55$ uf the subtidal variance and is not cm - 
related with die shelf cigcumuilcs oi lm.pl wind. 

The time dependence ol the* principal c-igcmuudcs 
observed at litc al-.iitg.diell subarr.iy lot met! bv G3, 
M!4, and R3 on the 90 m isobath is shown in Figure 
3. Current llucui.nioiis sue siguihc.mil> rot related 
over i be length of tire experiment and liiIktiIiI 
wirh variations in the .tlungsl it'll wind at (Li; howev- 
er. ini|mnai>l ilifiviVM.es in amplitude ami phasing 
exist. While the ink I did) v ur rents seem it* .ureiii.iii- 
iinifoimly dimiicojxt when the iviml l*rgito m blow 
downcuasi. the response to det-rleuiing wiml is 
□Kite Liiiupli-x. 1-or example, during the A|nd 211- 
May 12 upwcllmg episode, the cm rent first reversed 
towards ilie tiorlli on May 8 at R3. mi May !) at M3, 
and on May 1 1 at C3. There was thus a pet imi uf I 
i*> 2 ■ lavs ni sii--ny> mnveigeitce in iln* al- -iigsbcll 

How tiehl. win-; 1 1 bv I "in mum aiggc-ls dial si 

i iirre ms in tin* olldteli dii'xram in.iv on in ntca- 
sum alls 

Surface tlrifivis provide addiiinita) evidcm.e of 
built siroiig ciff.slicll Mow events and significant 
.ilungshclf variability. Several examples of offshore 
veil iti ties greater than 30 cm s’ 1 petsisting Tor days 
were oltscrved. It was also found that the Ligrang- 
iatt time scale is less than the Eitlerian lime scale, 
must uf the variability energy is incoherent between 
sites separated by nmre than 15 kni, and the result- 
ing lateral Lagrangian difTuwiir exceeds 10Q(J nri 
s’” Figure 6 Is an example of seven trajectories of 
buoys released on July -I ami tracked for 4 days: 
these tire superimposed on the salcllilc-ilcrivctl sea 
surface ten qic rat lire* map for July fi. Four Inshore 
drillers moved duwncnasi anti then ofTsliore in j 
large, cold-water i>Iitnic while three drificra released 
fill liter nffsiiore were entrained into a cyclonic cold- 
enre eddy. 

The Near-Bottom Flow Field 

During CODE l . tin array oF bottom tripods was 
used to measure the near-bottom velocity field over 
the lower 2 m for the purpose of estimating bottom 
stress. Supporting geological investigations of bot- 
tom roughness were carried out using side-scanner 
sonar, precision echo sounding, bottom photogra- 
phy and box coring. The main objective or ihn pro- 
L m was to resolve both the temporal variability In 
Die magnitude of the local (spatia averages over a 
kilometer scale) bottom stress field and the cross- 
shelf variability in the local H«ss fields, quantities 
which are required to make dynamical balances ot 
the shelf momentum field. . . 

A well-mixed, near-bottom region was foundim- 
bedded In a stratified bottom boundary layer. The 
bottom flow field exhibited the «me vanable veloci- 
tv characteristics as the shelf flow described above. 
Thus, the bottom stress varied in both direction and 
amplitude during the course of the cx P cn ™" t ' 

The magnitude of the tool « [,C3S was fou r n ^ lo de ' 
pend primarilv on the relative strength or the mean 
Stow field and 'the near-bottom oscillatory yeloaues 
Induced by swell associated, with storms Ip ihe 
southern Pacific. These : tong period swell interac J 
with tlie bottom over the enhre shelf and na'^typi 
cal mid-shelf ttear-bottoin vekjai^ wlh 

the near-boqom mean oirrenla. The waves cause 
enhancement of the local beiioin 
linear, wave-current Interaction. The physical irapit 
cations or this resqll are Important in lhaUhc bof 
tom stress magnllt.de and croiMhdl >risbD^ .«• 
sltmirtcamly' larger than values predicted by the 
nandaFd conji.nu drag quadrauc stress law. , ■ 
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Fig. 4. The mean temperature anil sigma- 
iheia distributions al.jttg the GORE ccntt.il line 
from 17 CTD sections between A) nil LI and 
August 3. 1981. 
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Fig. ft. Surface drifters trajvctmies fnr peri- 
od July 4-H. 1961, sitpenniptiscd nn .i imp nf 
sea surface lemperalure lor July is derived from 
the NOA A -infrared ubservanuns (courtesy R. 
Kcllv). 
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Fig. V Veriii.tl pi»lik*\ .»t iiilmii .ilungslroll 
olid ctuss-slu.41 iiiirt-ni% .u [iii»*iiii(;s ftl to(.‘> 
al-mg the teiiii.il lure* are slmun in the top pan- 
el. team pl-«s "I the me.ni ami piiitLLp.il axes 
of the lenically-aieraged uirrenis alung the 
cciitr.il line arc shown in the middle pancL anil 
vertical |*r> -files <-f tin- prinrip.il empirical nr- 
th- ig--ii.il in* “Is* ii'iup'iied li'im tin* l-*w-]i.iss-**l 
current data al ills’ tiller 111 lli-*s*llllg». t 3. 
M3, and R3 are slm**n its ihe Uuiom jiincl. 


Large-Scale Coastal Sea Level and Wind Field 

Observations of the sea level and winds from sta- 
tions along the entire U.S. west coast have been cul- 
Iccicd to provide Information un the large-scale 
(alongshore) aspects of the coastal response in .unto- 
spheric foriing. Wind fields calculated I tom surface 
atmospheric pressure analyses [fiuAun. 1973) arc 
also being utilized and compared with measured 
winds. Initial results show that consideration of 
large scale effects or tlie wind forcing are important 
for undemanding the behavior of the current fluc- 
tuations in the CODE region. This is shown qualita- 
tively. for example, by the contour plots or adjusted 
sea level and alongshelf wind stress as a function of 
lime and alongshore coordinate in figure 7. The 
relatively large drop in coastal sea level near the 
CODE site during June IS (associated with the si- 
multaneous southward fluctuation in alongshelf cur- 
rent shown in Figure 3) is evidently forced by a 
southward wind-stress fluctuation with maximum 
amplitude centered about 500 km south and occur- 
ring on June 12. The alongshore scales qr these dis- 
turbances correspond roughly lo half wavelengths 
of about 1000 km. Note that no exceptional south- 
ward winds were observed during ihispcriod at C3 
on the CODE central line (Figure 3). This general 
behavior of maximum response of sea level (and 
alongsheir currents) occurring north and later in 
time than the wind stress maximum is borne nut by 
statistical calculation ami is In agreement with re- 
sults of theoretical models {c.g., Gill and Schumann. 
19741 where it derives front the waveguide nature 
of the continental margin to northward propagat- 
Ing. subinertia] frequency, coastal trapped waves. 

CODE 2 

In view or the high vertical coherence but lower- 
than-cxpecied horizontal coherence found between 
current fluctuations observed over the sheff In 
CODE I, the second st|utll-scalc experiment, CODE 
2. was designed with reduced vertical but increased 
1 horizontal sampling. Tlie resulting moored array 
shown in Figure 8 contained threo cnjo-shcir trail- 
teas or current meter moorings deployed at tlepllvj 
' of 60 m, 90 m. and 130 m- The three transects wt*re 
separated by approximately 29 km. Current mca- 
surcmcnls were not made over the very narrow in- 
ner sheir at depths less than 60 m Since tlie subtidal 
[current* observed there in CODE 1 were quite 
weak. In addition to the meson alo. variability ob- 
served along the 90 m Isobath between C3 and R3 * 
in CODE I. hydrographic data, satellite sea-surface 
temperature data, and drifter data all suggested 
hat the betid in jhe shelf geometry at Point Aren? 
nta V reduceithe continuity of the alongshelf flow 
. afotind Point Arena. Therefore, several additional 
cuVrent-meter moorings and a angle, bottom pre J- 
-utierteilipnatvre Instrument were deblgycd north 
•of folnt Aren? to.examlrie the alongshelf coherence 
around diis headland. ■ . [ '. • ■' 

, CODE 2 #*s conducted between March and Au- 
gust 1982; all of die instrumentation deployed was 
recovered arid lh? overall datq' return was oxccUcrtl. 
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Fig. S. Arras design fnr CODE 2. the second 
small-scale experiment. 


The CODE program is now entering the data analy- 
sis and synthesis phase. A preliminary description of 
the CODE I field program is in Alien rial. [1962] 
and a sequence of technical and data reports are 
now being published. A list of these reports and 
copies of them ate available from Program Coordi- 
nator R. C. Beardsley, Woods Hole Oceanographic 
Institution. Woods Hale, MA 02543. 
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Ocean Sciences Award 



Dick has long been a strong advocate of the 
Scientific Committee on Ocean Research 
(SCOR.). He lias staffed the U.S. National 
Committee for SCOR and actively participat- 
ed in SCOR activities as well. He has ar- 
ranged for U.S. scientists to serve oil SCOR 
working groups and to participate in other 
SCOR activities, such as the Joint Oceano- 
graphic Assemblies. Dick has been actively in- 
volved in strengthening SCOR and enabling 
it to provide sound direction to major new in- 
ternational oceanographic research programs, 
including the International Decade of Ocean 
Exploration and its component activities, such 
as MODE, NOR PAX, OEOSECS, CUEA, etc. 

It's not easy to get blood from a turnip, bm 
Dick's efTons to extract funding from up to 
10 different federal agencies to support the 
Academy's ocean science activities have prob- 
ably been even more difficult. Vet, because of 
his excellent relations with these agencies, de- 
veloped over many years; because of his skills 
in administration and management; and be- 
cause of his thorough understanding of 


Chapman Conference > 
on Natural Variations 
in Carbon Dioxide and the Carbon Cycle 

January 9-13, 1984 Tarpon Springs, Florida 
Convenors: E.T. Sundqulst and W.S. Broecker 


Natural Variations In Carbon Dioxide and the Carbon Cycle will bring together 
geologists who are studying various aspects of carbon cycle history; geochemical 
modelers,* and biologists, oceanographers, and meteorologists who are familiar wSh 
present and potential future relationships among the carbon cycle, atmospheric CO 2 
and climate. 1 
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oceanographic research, Dick has been able 
to obtain for die Academy the financial suo 


Richard C. Vetter 


T he Ocean Sciences Section of the Ameri- 
can Ow (physical Lin ion wishes to recognize 
the mi islanding contributions made by Rich- 
:inl C. Vetter. Me will, as the end of June, 
complete a lung and uii islanding tenure at 
the National Academy of Sciences. We arc 
told that Dick has actually served at the Acad- 
emy Tor more than 25 years, inn ive find this 
hard to believe! Dick has served as the princi- 
pal. anti almost always the only, staff oflicer 
to the early Committee on Oceanography 
(known as NASCO): the Ocean Affairs 
Board; and the Ocean Sciences Baird. Now 
the Academy is going through another of its 
almost patented reorganizations and. as a re- 
sult , Dick is moving on. He will be missed by 
all or us and by his colleagues in other coun- 
tries as well. 

Dick was responsible for the planning, or- 
ganization, and follow-up of Academy meet- 
ings and workshops too numerous to men- 
tion. Dick's efforts were instrumental in en- 
abling the Academy, as a result or these 
activities, to make recommendations to the 
federal government regarding the future 
funding of ocean sciences; the organization 
and structure of" the federal government's 
oceanographic effort; the development or im- 
proved ocean science Facilities, including the 
academic fleet; the development of the ma- 
rine science provisions of the UN Law-ofrihe- 
Sea Treaty; and other important issues. 


to obtain for die Academy the financial sup- 
port so necessary for its ocean science activi- 
ties. 

Throughout his tenure at the Academy, 
Dick hns worked with all of our biogenpolili- 
cal oceanographers— sometimes with 10 or 15 
of them in the same room at the same time. 
The impact on Dick's Wood pressure as a re- 
sult of these meetings can only Ixr imagined! 
Trying to get the Ewings, Ketchums, the Re- 
yclles, the Woostcrs, etc., to agree on major 
issues is a task we certainly don't envy. Yet, 
Dick managed to do this and throughout 
maintained a warmth and a humor in dealing 
with his constituency. He published the peri- 
odical newsletters describing the activities of 
his office and the rises and falls of the mem- 
bers of the dan. He peppered this offering 
with the "doodles" of the great and die near 
great, doodles that were made at the meet- 
ings of marine scientists who were his asso- 
ciates. These doodles tell a great deal about 
the artists that made them; they will remain 
an important heritage of U.S. marine science 
in the second half of the i!0th century. 

Many of us will remember Dick as the 
"personified Lickler," but a tickler with style. 
Our priorities have sometimes forced us to 
set aside our obligations to the National 
Academy of Sciences and die National Re- 
search Council. Dick, in his notes, would re- 
mind us of our commitments— usually in a 
delightful way that encouraged us onward 
and upward. 

Dick lias a sense of recall which has served 


Both Invited and contributed papers will be allotted at least 30 minutes for each oral 
presentation. If there Is sufficient demand, space and time will be made available (or 
poster sessions. 


For abstract format and meeting logistics information contact! AQU Meetings, 
2000 Florida Avenue, N.W., Washington, DC 20009 (202) 462-6903. 


For program Information contact: E.T. Sundqulst, U.S, Geological Survey, 431 
National Center, Reeton, VA 22092 (703) 860-6083. ’ 
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iis all well ji our meetings and conferences. 
He might be described as the “oral historian" 


of U.S. marine science. We hope he will be 
able to continue to serve the ocean sciences 
community in the future as well so that we 
can continue to benefit from his competence, 
his experience, and his concern for oceanog- 
raphy. But today, we honor him by present- 
ing him with the Ocean Sciences Award. 


To say that my emotions are ''mixed" is an 
obvious understatement. I am completely and 
delightfully surprised. 1 am also a little bit 
embarrassed to be so honored by my friends, 
and I'm proud. 

1 am completely and thoroughly surprised 
particularly because my normally efficient in- 
telligence network didn't provide even the 
slightest signal thaL this marvelous event was 
being prepared. Perhaps I should have been 
alerted when two different people asked me 
if I would be here today, but I knew they 
were speakers and thought their query m be 
merely part oF their campaign to secure sin 

audience. 

Obviously it is a great honor tu receive the 
Ocean Sciences Award from the American 
Geophysical Lfnion Ocean Sciences Section, 
though while listening to the citation, with its 
catalogue of my accomplishments, I did stal l 
to wonder whether the authors know (lie 
same Dick Vetter that I know. 

Looking back, and thanks in pan to the 
award you have given me, I can honestly say 
that I am proud of my twenty five and one 


The search for Truth is in one way hard 
□nil in another easy. For it is evident that 
no otic can muster it fully nor miss it whol- 
ly. lim each adds a little to our knowledge 
of Nature, and from all the facts assembled 
there arises a ccitain grandeur. 

Ariswik 
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Richard C. Yetiti 


Second JECSS Workshop 


half rears of service to you as the staff officer 
for the National Academy of Sciences' ocean 


Christopher N. K. Wooers 
President 
Joseph L. Reid 
President-elect 
Peter G. Brewer 
Secretaij 
May 31, 1983 
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science groups. There have been limes in the 
past (particularly in the last few years) when 1 
have wondered whether or not what I have 
done has made any difference, whether it has 
been important. You have helped me realize 
that it has mattered. Thanks. Now I am con- 
vinced of the truth of ihc quotation from Ar- 
istotle thaL is chiseled in the granite frieze 
a ong the top of the from wall of the Nation- 
al Academy of Sciences building (too bad that 
us in Greek, so that most of its can’t read it!). 
It translates as follows s 


The See oi id Japan and F.ast China Scat 
Study (JECSS) Workshop, which was held 
April 22-27, HIM. al Tsukubn Uiiiveniiy, Ja- 
pan, will publish proceedings in spring I91H 
Convened by Takashi Ichiyo (Texas AS:M 
University) and Kcn/o Tukatio (Tsukiiba 
University), the pm pose of ihe workshop nis 
to assess oceanngraphit research of these 
seas, including modeling and observational 
techniques, ami to promote the cooperation 
"I orciuiugruplicis in studying the marginal 
seas. The Workshop was supported by lBJf- 
Japan and the Japan Marine Science and 
Technology Center (JAMSTEC) and also 
sponsored by AGU, the Oceanographical So- 
ciety nl Japan and the Japanese-French 
Oceanographic Society. The JECSS program 
has been designated as it program that con- 
tributes to the objectives of WESTPAC, the 
IOC- UNESCO inter national program. 
JKISS-III will he convened in Japan in 
and the JECSS newsletter would be piiblishrd 
quarterly by JAMSTEG. 


This news item urns contributed by Takashi 


Irhiyc, 1)c/hi rtment Oceamgraphy, Texas 
A&M University, College Station, TX 77813- 


News (cant, from p.537 ) 


Plan to Attend 

The AGU Chapman Conference 
on Magnetic Reconnection 


October 3-7 


Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 


goro 57, Bandung, Indonesia; Norman 
Banks, USGS Hawaiian Volcano Observatory, 
Hawaii Volcanoes National Park. HI 96718 

EaSw 1 “n ' 0,11 Und Scienccs Bra "cll, 

NOAA/NESDIS, Room 307. Suidand Profes- 
sional Center, Washington, DC 20233 USA- 
Jamie Hawkins, Otto Karst, and Sheldon ' 

NF?ni? n D Salell '.n Analysi5 Branch, NOAA/ 
NESDIS, Room 401, 5200 Aud, Road, Gamp 

Springs MD 20233 USA; Age, ice France 

n«? a SC t . A nla . ra 0 Ncws Agency, Jakarta, Indo- 
nesia, United Press International. 

Submarine volcano, off the W coast of New Brit - 
am /Stand Pah im A?.... , 


• r i , „ — a lc ,r o] new 

am Island, Papua New Guinea (5,2 e S 
iJ8.J7 a E). Alt times are local (= UT + IQ 


Convenor: E. W. Hones, Jr. 


4s=5ssssass£» 

conference examines our present understanding of n t T? 8 , 

process and our perception of Its roles in planetary and stellar f P*? 1 ?" 1 1 

those of the earth and sun) and In laboratory andTusion researd^^^firaHv 5 i-ta? 
sessions devoted to theory, modeling, earrlt’s ca v ’ ™ e rewillbe 

talks on I SEE 3 novations In die distant tall) MWMX ft nZl 

($Jii, comets, nnd Jupiter) . ^ astronomlc ®l objects 

^ The M .he cpnfc^ee b^e. and 


, [ = U1 + JU 

hours). The following U a report from G. O. 
McKee and P. de Saint Ours. , 

"An unnamed seamount. 30 km NNE of 
Cape Gbucester, W New Britain, may have 

June l 5 _i6 e 3 Sh ° rl ' lived on 

"A subcontinuous swarm of long-period 
earthquakes was registered by several seismic 


stations in Papua New Guinea between 
2001 on June 15 and 0427-0450 on Jtn«i? 
The swarm was recognized when the r« 
were analyzed at Rabatil Volcano Observaw? 
in early July. Preliminary determinations 
dialled shallow origins over a broad area 
the W extremity of New Britain. 

“Inquiries with the local people result™ 
accounts of 'sounds like a jet plane ( 
from the sea, and glow in the sea a l° n §°- 
tancc from the coast.' Northeastward a 1 #* 
lion of the incandescence wns also report > 
possibly suggesting a fissure enipooi. ^ 

"Airborne observations on July 28 W . 
find water discoloration or any other e • 


dence of the 6-week-old event. . , .l. 
"Until further information is obtained « 


uiiui luiuici iniuiiiiciuvii j,. 

most likely source for these phenomena^^ 
large seamount mapped in the gener?! 
of earthquake locauons and visible rapo * 
Information Contact: G. O. McKee aial 


imvi tuauuii vjuiitabhi rtlftrVs 

de Saint Ours, Rabatil Volcano Obs«^*“ 
P.O. Box 386, Rabatil, Papua New GuW*-, 


Earthquakes 


Time 

Date (UT) Magnitude Latitude 


20009, giving your educational harbor,,,.^ * _ «* „ ,W, » Washington, 1 


your educational 


July 3 
July 5 
July 5 
July 11 
July 12 
July 21 


Longitude 


Depth 
of Focus 


6.1M, 

8.4M, 

5.7m b 

6.9M # * 

6.3M, 

5.9mb 


9.66-N 

22.38°S 

40.33°N 

60.90°S 

6I.03°N 

38.19°N 


is September 9; the deadline for ■^3^ • 


Pniveysity of California, Berkeley 


83.64°W 

171.02'E 

27.23 ll E 

52.94°W 

147.38^ 

120.3ff*W 


shallow 
45, km ; 
10 km 
10 km:. 
37: km 
10 km' 


S Costa Rlra 
. S Pacific Ocean , 
NW Turkey 
' Scotia Sea' . 

• S Alaska, 1 US^ 

CcntpaJIfon^ 


Informanon Contact-National Earthquake 1 
S*S l SSrt! 1 Service ' U -S- Geologic^ Survey 
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Major Structural Zones 
and Faults of the 
Northern Appalachians 

P. Si-julien andj. Bdland (Eds.). Spec. Pap. 
u Geological Association of Canada, Water- 
bo,Onl.. x + 280 pp.. 1982, $24 (members). 
|29. 

Reviewed by Edward S. Belt 

This work, the first really important one to 
indude a wide spectrum of views since the 
*Blmgs volume" of 1968, assesses the status 
of the geology of the Northern Appalachians. 
Hie terrains considered in a dozen article* 
oaurin New England, Quebec, and eastern 
Canada. This has been a region ol intense rc- 
leatth due to die rapid evolution of plate tec- 
ionic models as the geology has become hel- 
ler known. 

The book is of considerable importance be- 
came nearly all the eminent researchers from 
die past decade have contributions in it and, 
unlike ihe Billings volume, the aulEiois were 
asked to focus on major si raiigrn phic- tectonic 
terrains, their boundaries, and their regional 
context. .As a consequence of this commonal- 
ity of purpose, most authors attempted re- 
gional evolutionary syntheses from their own 
perspective- The reader can lIuis construct a 
thedlisi of consensus and disagreement and, 
from that list, quickly ferret out arcus for lu- 
ture research. The book's table of contents is 
thorn at the end of this review in order to 
emphasize that die list of authors and the 
range of topics are impressive. 

Nearly 20 years ago Hank Williams dis- 
cerned a symmetry to the geology of New- 
foundland which was to lead, in more recent 
years, to the definition of five tectono-strati- 
graphic zones throughout eastern Canada; 
neniually (about 5 years ago), they were 
irated into New England. The I took considers 
ll)ihc boundaries beLween one /.one and die 
nexi. (2) the nature and origin ol these /ones. 
IS) the regional extent of them and the |mssi- 
biliry of new zones and cut-outs to the soutli- 
«n,(4)the timing of events Mini aliened the 
wnrs.and (5) the evolution of the Noil hern 
Appalachians according to the views of vali- 
um authors. 


liHIS 


The volume is divided into two parts: The 
hrsi emphasizes structural zones or terrains, 
and the second concentrates on the nature of 
the boundaries between those zones. The 
consensus seems to be that the various ter- 
rains are separated one from the other by 
major trariscurreiiL faults which in some cases, 
are perceived to be sutures between pieces of 
continental crust. Horizontal movement be- 
tween terrains whose internal integrity re- 
mains relatively constant is the basic assump- 
tion upon which the evolutionary models are 
constructed. In some cases horizontal shifting 
of many kilometers is evoked. Vertical move- 
ment is minima] and confined to the produc- 
tion of mountains and basins that resulted in 
the thickness of strata observed. It all hangs 
together within ihe context of what is now 
known about rite northern Appalachians. 

There are some points of disagreement be- 
tween various authors; these are mainly con- 
fined to the timing of closure of the lapcius 
Ocean. Several suggest the evidence points to 
a Taconian time while most point tn evidence 
in their terrain of an Acadian closure. Clearly 
the resolution of this controversy will be a fo- 
cus of future research. 

In general, the volume emphasizes pre- 
Acadian geology with only two authors at- 
tempting Ln deal with post-Acadian structures 
and events. Both of those attempts arc suntc- 
wliat restricted in scope or approach, with 
one author moving microcont incuts thou- 
sands of kilometers to form Nova Scotia. 

Such inflated distances are not necessary; 

The Meguma Platform is not unique to 
North America. Very similar deposits of the 
same age are found in Wales and the Caroli- 
na slate belt, as was reported by Nick Kast at 
a recent ( Ecological Society of America con- 
ference. 

Clearly there is still much to be accom- 
plished. and the editors have done a siqicrb 
job of pulling together a coherent stun- for 
the region. This is one of the few hooks or 
rullcLicd research rc|>oris where the intro- 
duction is as important as one of the invited 
pajiers. It should he lead Iff all serious gcnln- 
gists. 

In summary, this bonk argues from die ge- 
ology towards ihe [date icuouic models based 
on that geology, rather than the other way 
round, and for this reason ought to withstand 
the ravages of time. 
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Dynamics of Passive Margins 

(1982), RA Scrutlon (ed.). Illustrations, 
hardbound. 200 pp. $20 

This Is an excellent compilation of 
current data and theories pertaining lo 
Iha evolution of passive margins. 
Dynamics of Passive Margins fs 
recommended (o anyone with even 
peripheral Interests In this line ol 
Investigation " 

Christine Powell 
Department of Geology 
University of North Carolina 


Continental and Oceanic Rift a 

(1982), G. Pfllmason (ed.). Illustrations, 
hardbound, 320 pp. $26 

"The eclectic accumulation of papers 
yields a useful compendium on /ills and 
the authors give satisfactory summaries 
while amassing large amounts of 
comparative data and an extensive 
access to references . " 

Ian D. MacGregor 

Office of Scientific Ocean Drilling 

National Science Foundation 


To order those volumes, or to place a standing order for the 
Geodynamics Series! 


Write: American Geophysical Union 

2000 Florida Ave.. NW 
Washington. DC 20009 
Call: 800 - 424-2488 (toll free) 

462-6903 (local) 


Contents 

Introduction. P. Sl-|ii!icn and J. Hdlaiul 

Structural Zones 

Slniiigraphic-Tcc tonic Subdivisions of South- 
ern New England. L. M. Hall nml l*. Rnb- 
ittson 

The Avalonian and Gander /.ones in Genital 
Eastern New England. J . B. Lyons, E. L. 
Domicile, and J. N. Alcinikoff 

The Taconian Line in Western Netv Liigl.uiil 
and Its Implications to Paleozoic Tectonic 
History, N. L. Hatch, Jr. 

Geology of the Quebec. Re-entrant: Possible 
('.imst mints fioin Early Kilts -ind ■ lie Vei- 
mciiii-Qiiehcc Sei pci nine Bell, B. L. Dou- 
lan. M. H. Gale. P. N. Hale, and K. S. Hoar 

Tuccmiun and Acadian SiriKtiii;il 1 rends in 
Central ami Nnrihviii New Brunswick, L. 

R. FvITc 

Acadian and llercvtiian Structural Evolution 
of Southern New Brunswick. A. A. Kiiiien- 
berg and S. K. McCuicheoii 


Members receive 30% discount 
Orders under $50 must be prepaid 
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The SlrucHire of Paleo/oic < hcuiiie Kinks He- 
neai li Noire Dame Bay, Nesvfmiiidlaml, K. 
T. Haworth anil II. (•■ Miller 
Zone Boundaries nnd Fnulls 
The Uaie Vcne- 11 mi iiptnn [. : ne: Early Paleo- 
zoic Cnn i incut Ocean Interface in the Ca- 
nadian Appalachians, 1 1. Williams and I 1 . 
St-Julien 

Ophinliic Assemblage ol Earls Paleozoic Age 
in ( I«riitr.tl Western Maine. E. 1.. Boudcne 
I'hc Dover- lie mitt age R;iv Fault: Boundary 
Between the Gander and Avalon Zones. 
Eastern Newtoumilaiid, M. J Kenned v. K. 
F. Blackwood. S. 1’. Colni.m-Sadd. (.. F 
O'Driscnll, and IV. L. Dickson 
The PoLnlogan Mvlnniic Zone, N. Ra>t and 
W. L. Dickson 

The Minas Geofracnnc. J. D. Keppie 

Edward S. Belt is with the Depmtinntt if Groin- 
gT. Amherst Calif gr, Amheist, Mi 1 01002. 
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POSITIONS WANT ED 

HYDROGEO LOGIST/GEOGHEM1ST. A recent 
Pli.D. grad mile specializing in rock-water inierac- 
linns, .iqueous dicmicul modeli and evaluation of 
water dictnistry fur ground waier resources evtlua- 
lion. Kxjierieiicc In held sampling techniques, de- 
signing and managing monitoring programs, statis- 
tical evaluailon of large batches ol ground water 
clicnilsn y daia, ground water consulting, geoihcr- 
nml exploration nnd teaching. Seeking research and/ 
or teaching position at University or position in in- 
dustrial or govenuncni organizaiion. Prefer the 
western U.S. Resume sent on request. Box 017, 
American Geophysical Union, 2000 Florida Avenue 
N.W., , Washington. DC 20009. 

POSITIONS AVAILABLE 

Groundwater Hydroloriat/JonUn Gordll Asm- 
dates. Tho GeoiechnTcal and earih science subsid- 
iary of E.C. Jordan Co.. Portland. Maine, has an 

opening for a senior groundwater hydrologist. Can- 
didates should have an advanced degree in hydro- 
ecology or geotechnical engineering and n mini- 
mum oT seven yean of professional experience. Ca- 
pabilities and experience in field studies ,-uid 
computer modeling of groundwater now and solute 
transport is essential. Client aquacl experience and 
good writing skills, including report wnting rapcri- 
mce, are highly desirable. Position will involve work 
on solid and hazardous wasie projects. 

Iordan Gorrili Associates is a nationally recog- 
nized geotechnical consulting firm P™™ 1 "* a 

of Perynn.1. J-Jr. 


aeno resume u*. y * r 

° 4 ic. jordanCo^an Equal Opportuniiy Employ- 
er. M/F. 


Geophysicist. New Mexico lnsliluie of Mining 
and Technology invites applications for a tenure 
track position in explorations seismology al die as- 
sisianl professor level ic begin as soon as |»ssible. 
The position will be a joint apuointmcni between 
ihe College Division and ihe Research and Develop- 
ment Division. A PhD is required. Send kltcr or ap- 
plication, resume, brier description of leaching and 
research imercil and names of three references la: 
Personnel, Brown Hall 17, New Mexico InMimic of 
Mining and Technology, Socorro. NM 87801. 

An equal opportuniiy/alfirmadve action miUlu- 
lion. 

Postdoctoral Research Associate Poaltiotuqohni 
Hopkins University. Positions are available for 
studies of planetary magnetospheres, and Jor siud- 
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«en”es io administer our ^panmcni andlos^_ , 

, eree * t °‘ ; lohnj. Alexander, Chalrrann • >; 

- ' ' Geologt’ Seardi Committee f 

' . Department of Chemistry ' 

■ • will UKatton t'72 v.-i 
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Selected candidates will participate in the analysis 
and interpretation of daia obtained From deep 
space probes (Voyager), or particle field, and solar 
or atmospheric emissions data from earth orbiting 
spacecraft. Positions are one year, renewable oppor- 
tunities with flexible starling dales. Contact: Ned 
Aull, Department LER-320E The Johns Hopkins 
University Applied Physics Uboraiory, Johns Hop- 
kins Road, Laurel. Maryland 20707. 

An Equal Opportunity Employer M/F. 

University of Minnesota StrallgrapharSedlmBnUry 
PetrologisL Tenure-track posulon starring Fall 
1084, probably al the Assistant Professor level. The 
candidate must have a Ph.D. wiih interest In Kraiig- 
raphy of sedimentary basins, tectonics and sedlmen- 
. taflon, and sedimentary petrology, and wiU be ex- 
pected to carry out research and lo teach graduate 
rad undergraduate courses in these fields, rlease 
submit resume, Hcademlc records and three loiters 
of recommendation to Dr. PeLcr J. f HudlMlon, De- 
partment or Geology and Geophysics, 1UB Mibiiry 
Hall. UnlvewTiy ondlnnesota, Minneapolis, MN 
55455 (012)3734378. 

The Univenlty Is an Equal OpportiihlljrfAIhrnlB- 
llvc Action Employer. 

The University of MUrouri^lumbUffaculty ?•*!• 
rioni. - The- ^ University of Mbsourl-Columbia De- 
partment of Geology '*» Inlmediate expansion 
trough the addition of lliree tcnurc-lrtck [acuity 
' positions. Appointments are anllcipaldd at the-asiiii- 
Krofearor'lcwl. although higher ranks maybe 

S tole, beginning in August of 1984. (jardidatet 
be expreied to luwe copiblcied requlrtinents 
For the PfilD. degree by thai ; lime. Fnculty aicmbers 
are required to proride quaHly Instruction al both ■ 
undergraduale ind fevel. and conduct r«- 

iarcbleadlng lo sefiloriy oiiWIcations Successfiti 
ondidalcJ will be ftosen from thc following special- 

^ I . . Exploration Geophysics 
', . Solid-Earth Ceophvdcs 

VAMlytica^tm^^pcology 
. Oastk Sedlmeniology 

Aupficaiions should seiul resume, minscripu. and 
names and addresses of Uitefe referenres UK 
• . Tom Freeman, Chairman , 

- - : Departmetu of Ceology 

•*'. . .. University of Missouri . 

. ... y Columbia, MD 65211' . 


Department of Geology/Southem Illinois Universi- 
ty at Carbondale. Applications arc msiied for a 
tenure track position al ihe Assistant or Associate 
Professor Level starting in August. I9S-L 
Candidates must have (he I'n.D. degree or expect 
completion by Fall 198-1. Rank and salary arc open 


seek a candidate whose research und teaching inter- 
ests are in the field or seismology. Persons wiih spe- 
cific'inie rests or experience in applied seismology, 
peiroleum exploration or ore deposits are encour- 
aged lo apply. Duties will include undergraduate 
and graduate teaching supervision of theses, and 
development of a research program in the area of 
specialization. 

Application deadline Is December 2, 1983. Send 
letters io Lawrence L. Malinconico. Department of 
Geology, Southern Illinois University, Carbondale, 
IL 62901. Southern Illinois UniversiLy at Carbon- 
dale is an equal opportunity employer. 

Meleorologirt/The City College of The City Uni- 
versity of New York. The Department of Earth 
and Planetary Sciences invites applications for an 
anticipated opening in meteorology. The appoint- 
ment will itart September, 1984. Applicants should 
Itnve completed the Ph.D. by the lime of appoint- 
ment and have a strong background in synoptic me- 
teorology and computer applications, in addition, 
the individual should hare an interest in atmospher- 
ic chemistry or pollution a s ap plied to urban areas, 
or physical oceanography. The person hired will be 
required to teach courses in meleorologv. and possi- 
bly physical oceanography as well « develop and 
maintain an active research program. Participation 
In ihe C.U.N.Y. Ph.D. Program in Earih and Envi- 
ronmental Science* h anticipated. Rank and salary 
will be commemuraie with experience. Send resu- 
me, transcript! and three leiien or rcFerencc by No- 
vember SO, 1983 to Professor Dennis Weiss, Chair- 


man, Department of Earth and Planetary Sciences, 
the Cilv College, 138 Street and Convent Avenue. 
New York, N.Y. 10051. 

The City College pf the City University of Npw 


York Is an equal opportunity affirmative nctlon em- 
ployer. 

Structural OoJogiat/Uni varsity of Wyoming. ' 

The University of Wyoming, Depart n rent of .Geol- 
ogy and Gcbphysks teaks applicants far p tenure 
track appointment in structural ncokjgy in be avail- ' 
able beginning fall semester IDH4 dr earlier, Duties , 

1 will Include teaching or undcrgradtiate and gradu- 
ate courses in structural geology r superrising MS 
and PhD theict. and research in structural geplogy. 
Appoint enrn l at assistant i^rofesspr level is pre- 
ferred. but applicants : requesting; appointment al 
higher rank will be considered. Applicants must - 
have a PhD degree and be versed in quantitative 
. theory as well v fiifld, applications of modern' struc- 
tural geology and regidna] tectonics. 

Applicants should provide a resume, names of 
three references and a latter of applccaikm in clud- . 
ijig a siateriienl or current icscareh hiiernis und 
courses which ihe' applicaiii. feels qualified to teach. 
Applications should be tenLto: Dr. Raberl S] Hoiu-. 
ion, Department Head,- Department of Geology/ 
Geophysics,. PO Box' 3006 University; Si at'ion, wr«-; 
mie, WY 83071. . ■- , . ■ 

1 The University of Wyoming Is 'ah equal opporiu- < 
nlty/fllfirmath-C action employer. 1 r < . 
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RESEARCH POSITIONS AVAILABLE 


The Lunar and Planetary Institute is a 
center for Planetary and Earth Science 
research associated with NASA pro- 
grams. The Institute presently has 2 to3 
positions available at the postdoctoral 
and staff scientist levels. Appointments 
are Initially for one year with the possibil- 
ity of renewal for additional years. 

Areas of current research interest at the 
Institute include: geophysical analysis 
of global data sets; planetary geology, 
including the analysis of surface images 
and theoretical and experimental stu- 
dies of impact cratering; terrestrial 
remote sensing with special reference to 
volcanic phenomena; planetary tecton- 
ics, especially of Mars, Venus and the 
Earth; and the early crustal genesis of 
terrestrial planets. 

Applications from specialists in all areas 
of planetary and earth science are invited 
and will be particularly welcome from 
researchers whose work augments or 
complements existing programs. 

LPI facilities include a computer center 
equipped with a VAX 1 1/780, an Image 
processing facility equipped with a Gould/ 
DeAnza IP 8500, a geophysical data 
facility with interactive graphics capabil- 
ity, extensive library holdings in the 
geosciences, and a major collection of 
space photography. 

The LPI, funded by NASA through the 
Universities Space Research Associa- 
tion, is located adjacent to the NASA/ 
Johnson Space Center near Houston. 
Salary and benefits are competitive and 
attractive and depend on individual 
qualifications. Respond before Sept. 30 
1983 to: 

Director's Office, LPI 
3303 NASA Road 1 

Houston Texas 77058 

An equal opportunity employer 


Iowa Stale University of Science and Tcchnolojrv, 
Department oF Earth Sciences. Applications arc 
invited for a tenure track Faculty position in Meteo- 
rology. Rank is at the assistant or associate professor 
level, dependent upon qualifications. The successful 
applicant hill be expected to develop r strong re- 
search and graduate student program anil mil teach 
undergraduate and graduate courses for meicorato- 
gy majors. 

The position is for a person with proven expertise 
within the general area of dynamic mctcorologv. 
Teaching Kill involve an undergraduate course' in 
synoptic meteorology, in addition to courses related 
to the field of expertise. Completion of the Ph.D. 
pnar to appointment is strongly urcFerred- In addi- 
tion. research ability shown by other publications 
ana/or postdoctoral experience a ill he an advnn- 
tage. 

,h«pr?n la 4u afrcn dc 8 r ? e V n meteorology through 
the Ph.D. The program includes about BO under- 
graduate majoTs; the graduate/ research program is 
strong and emphasizes theoretical, dynamic studies 
Clme relationships are established with the facilities 
and per ranue j of major national laboratories. New 
campus Facilities for meteorology are currently un- 
der const ruci ton. 7 


be accented if the position u not filled. For applica- 
tion information please write la: rr 

Dr. Bert E- Nardlic 
Department of Earth Sciences 
Iowa Stale University 
333 Science I 
Ames, Iowa 5001 1 . 

Iowa State University is an equal opportunity/af- 

iirmative nciton employer. r 


Earth Sciences 

The Lamont-Doherly Geological 
Observatory o{ Columbia Univer- 
sity invites scientists interested In 
any field of the earth sciences to 
apply for tlie following fellow- 
ships: Two postdoctoral fellow- 
ships, each awarded for a period 
of ono year (extendable to two 
years in special instances) begin- 
ning In September, 1084 with a 
stipend of $26,000 per annum. 

Completed applications are to be 
returned by January 15, 1984. Ap- 
plication forms may be obtained 
by writing to the Director, La- 
monl-Doherly Geological Obser- 
vatory, Palisades, New York 
10084. Award announcements 
will be made February 28, 1984, ' 
or shortly thereafter. . • 

Columbia UniyetaJly is an Ajpr- ; 
maffve ActfontequaL Opportunity 
Employer.; , ; . 


Hydrogeolagiat, Hydrologist, or Water Resources 
Planner. The Kansas Geological Sittvry. a riivisiqji 
uf The University of Kansas. solicits applications for 
a hyilrogcologist, hydrologist, or water resources 
planner. Permanent, full-time position subject to an- 
nual review. Salary Range: $2d.OOO-$3U,GnO pet 
year, depending on qualifications. Required Qualifi- 
cation!: Master s degree in hydrogeology, ltvdrola- 
try, or related water resource! field. Com sc work in 


year, depending on qualifications. Required Qualifi- 
cation!: Master s degree in hydrogeology, liydrula- 

K , or related water resources field. Com sc work in 
lorciiftil hydrologic modeling and capability li> 
apply these models iu different hydrologic and wa- 
ter planning problems to particular areas in Kansas. 
Preferred qualifications: Ph.D. degree in nuc of the 
above fields, and 2-3 years of research experience 
lit water resources related studies. 

Freedom to conduct research within the frame- 
work of the KGS Geohydrology Section's programs 
and support of a university environment. Opportu- 
nity for graduate study or leaching: and fully fund- 
ed research opportunities in excellent research facil- 
ities. 

Contact Personnel Manager, Kansas Geological 
Survey, 1930 Constant Avenue. Campus West, The 
University of Kansas, Lawrence, Kansas 1360-1 4 fPli. 
9I3/864-S9G5) for full position description, or to ap- 
ply. send resume, college transcripts, list of pub- 
lished research, and three letters of reference. Pri- 
ority will be given to applications received by Octo- 
ber 31, 1983. Applications will be accepted and 
reviewed every thirty days thereafter until the posi- 
tion is filled. 

AN EQUAL OPPORTUNITY/AFFIRMATIVE 
ACTION EMPLOYER. 

Faculty Position Available/Massachusetts Institute 
of Technology. The Department of Eaitli. Aimo- 
splicrir, and Planetary Sciences at M.l.T. is seeking 
to fill a faculty position in seismology. Applicants 
should preferably liave an interest and ability in 
theoretical seismology, and would lie expected to su- 
pervise graduate students and teach courses at the 
undergraduate and graduate level as well as con- 
duct research in that field. Rank is open and de- 
pends upon qualifications. 

Applicants shook! icncf tltcir vitae, list of publica- 
tions, and a statement of research and leaching in- 
terests, no later than I November 1983 to: 

ProL IV. f. [\racc, Chairman 
Department oF Earth. Atmospheric, and Planetary 
Sciences 
54-918, M.l.T. 

Cambridge. MA 02139 

M.l.T. is an Equal Opporiimily/AHirmaiivc Ac- 
tion Employer. 

Postdoctoral Research Assoc isie/Unl versify oF 
New Hampshire. Magnetosphere Physicist to an- 
alyze ULF data collected in Antarctica mid at a con- 
jugate site in Canada. Ail opportunity to correlate 
the data with other ground observatories and satel- 
lite data for wave-panicle inter aciion studies exists. 
Must have had some experience in ULF and be will- 
ing to travel to the Antarctic during the Austral 
summer. Position available lamia tv 1984 at the c.ir- 
“C*t. salary $ 1 3.920 to $2 1 .420; starting salary nor- 
mally net to exceed S 15.540. 

Semi resume and names of three references no 
later than October 15 to: Dr. Roger A moldy. Phys- 
ics Department, Dane rill Hull, University or New 
Hampshire, Durham, New Hampshire 93824. 

The University is an affirmative actio ii/cnunl uu- 
ponuniiy employer. 

Tenure-Track Faculty Poallion-Ceophy sics/New 
Mexico Stale University. We arc seeking u faculty 
member whose duties will include leaching both un- 
dergraduate anil graduate level courses, conducting 
research ami supervising graduate level thesis and 
dissertiiiion research. Vve arc particularly inicrcsiol 
ill a seismologist, bin persuiis with experience m 
other geophysical techniques are invited to apply. 

Minimum qualifications Include an earned doctor- 
ate In geophysics or a closely related area and dem- 
onstrated research capability. Teaching experience 
and dernonsl rated ability to secure research funding 
? desirable. The position is available in January 
1984 for 9-monih academic year. Appointment will 
be at the rank of Assistant or Associate Professor. 
Salary and academic rank will be dependent on 
experience and qualifications. 

Applications and names, addresses and telephone 
numbers of at least three references should be sub- 
mlited to Dr. Chandler Swanbcrg. Department of 
EgnhSctenccs. P.O. Bex 3AB, Las Cruces, NM 

Applications received by October L5. 1983 will be 
given preference. 

, JJgw S,alc University is an Affirmative Ac- 

tion/Equal Opportunity Employer. 

r™[ e ”" r of M«rine Ccophyalcs Tectonlcs/Smn- 
■ The Department of Geophysics. 
™ University. is seeking candidates fur a ten- 
ure track position in (he broad area of marine geo- 
physics and tectonics. We seek a creative scientist 

margins, inquiries are invited from marine geo- 
ffJCSi Wllh demonstrated scientific record in one 
0f marine B«P>'Vsic. or iccton- 
have demonstrated an abifitv'io develop 
" e ''. K |*". and ^search directions, and to guide’ and 
“"'•"graduate students. In con- 
, ! ,n a P,P° intr f*fni wc are interested in maxi- 
mizmglnientctlons with ongoing research groups in 
marine geology, plate tectonics .paleon, an, ,U 
seismology and regional geology at Stanford. Our 
new facility member will be expected to devclnn a 
strong research program involving both govern^ 
mem and Industrial participation. 8 

a , n ? r ? nk w “ 1 , be ccunmensurate with expe- 
Please a resume, a 
and refSeMo? " 8 and rcsfarch ln,ere ’“- 

Dr. Amos Nur 
Department of Geophysics 
r Mrtchcll Building 
Stanford University 
Cl ’Stanford. CA 94305 

nlmwiMt UntveriHT “ an opportunity em- 
w onren and ZEUS** ^ 

ATTENTION 

NON-U.S. MEMBERS 
To speed your book or 

journal orders use AGU's 
TWX, number ; 

TWX 710 - 322-9300 

\ ;7 days a week ;■ , 


PAGEOPH 

pure and applied geophysics 

CALL FOR PAPERS 


The journal Pure and Applied Geophysics (PAGEOPH) is 
undergoing major changes. As of January 1983 iis newly estab- 
lished editorial board will operate on a three-year basis, and 
PAGEOPH will be published by the US- based Birkhauser 
Boston, Inc. Keiili Aki is % the new Ediior-in-Chicf, assisted in at- 
mospheric and oceanic science by Richard Lindzen. Renata 
Dmowska serves as Executive Editor. At present the editorial 
board consists of: 


Enzo Boschi 
Stuart Cram pin 
Robert E. Dickinson 
S.J. Gibowicz 
Eysiein H use bye 
Kurt Lambeck 
Douglas Lilly 
Benoit Mandelbrot 
Takuo Muruyama 


Taroh Matsu no 
Takeshi Mikumo 
W.R. Peltier 
R. Alan Plumb 
Hans R. Pruppacher 
Shri K. Singh 
Yi-Bcn Tsai 
Ren Wang 
Max Wyss 


The new editorial board plans to preserve the international 
character of the journal, simultaneously ensuring the highest 
standards through a vigorous effort to publish papers of interest 
and quality. The PAGEOPH tradition of special issues will be 
farther developed. These special issues serve as both state* 
ol-the-art surveys and as introductions to aetivc areas of re- 
search. They will be published in regular journal format, and also 
in inexpensive softcover editions. All page charges for contribu- 
tions in these special issues will be dropped. There are no page 
charges lor the first 12 pages of any contribution accepted for 
regular publication in PAGEOPH. 

The new editorial board has been chosen to be rather equally 
divided between atmospheric and solid earth scientists. Manage- 
ment and editorial policies will reflect this dual specialization, 
with the eventual possibility of separate issues. Subscribers can 
be assured of thought-provoking, current research in both fields 
of geo physical science. 

The call for papers is being announced. Manuscripts in solid 
earth science should be submitted to: 

Dr. Renata Dmowska, Hxecutivq Editor 
Division of Applied Sciences 
Harvard University 
Pierce llall 
29 Oxford Street 
Cambridge, MA 02138 USA 

Manuscripts in atmospheric and oceanic sciences should b e 
submitted directly to an editor of your choice. Acceptance or re- 
jection by the editorial board is final. All manuscripts should be 
submitted in triplicate, typewritten with double line spacing and 
wide margins. Detailed guidelines for contributors can be found 

in each issue of PAGEOPH. 

Inquiries concerning subscriptions and/or general inform 0 ^!- 
should be directed to the publisher: • . 

: |l 

BIRKHAUSER BOSTON, INC. 

P.O. Box 2007 

Cambridge, MA 02139 USA ■ 

(617) 876-2335 ' . ; -■ 


; 
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September G, 1983 EOS 


- smim-Dcpartment of Geological Sciences/ 
SfflstslT&Dlverzlly. TlwTfcjui intent ..f 
7 n Knr-,t Sciences mviies iippllCitluiita lot the ini*i- 

EREEZ be t«i Seiucmlx-r ld«. 

w>wk a dynamic milintUi.il null at liiiiiuyi alive 
JrnTand an apprecwlioii lot rcswrt.li ami mat- 
^Lilted cdtuaiiorul acii vines. Rank is ai tire lull 
Mn/rtwr level and no restrict hhis luw been plact-tl 
« area of apeeialUariizn- Tire riqurmiem is at lire 
j: 12 faculty and an emphasis on pink-ssnmnl 
pcike, yet maintaining a firm commit nrent to b.i- 

“Z^^lctler of application, curriciiluiii vitae aiul 
name of three references to: 

Chairman, Search Commiliec 
Department of Geological Sciences 

Wrteltt State University 
Dayton, OH 45455 

Wright State University is an affirmative action/ 
co ml opportunity employer. (ausitiR elate fin tire 
position is October 31, 1983. 

Haujelaer PofytKfinle Institu(e/A Tenure-Track 
hnliy Position and a Post-Dociorol Research Po- 
rtion/ The Department of Geology nf Rensselaer 
ftrticchnk Institute is seeking appUcjinu for two 
optningi, i tenure- track faculty position and a post- 
ifotorai research position. 

Tie faculty poution available in September 1984 
ifqubn a Ph.D. or equivalent degree. The area of 
ipeaabzation within the geosciences is open. Pariic- 
important is the applicant's interest in re- 
mitn and teaching at both the undergraduate and 
pad sue levels (M.5. and Ph.D.) w-ith cn|xibllity to 
iicrrtUve research in the quan illative sciences. 
Preference will be given to individuals with i escarcli 
experience beyond the Pli.D.: the level or the ap- 
poinioieni is open. 

The postdoctoral position is available beginning 
Jimmy 1984 to do research in the field uf fission 
irad analysis applied to studies of sctlimcntnrv Ira- 
ni!. Applicants must be knowledgeable and experi- 
enced id fiuion track analysis. 

Our present department is part of a modem, 
wlmongkaJIy-onenied university, and consists of 
men members whose callecuve expertise cnconi- 
pitsei iiruclural geology, geophysics. geochctnisLn’, 
penology, glacial and surficial geology, and eculogi- 
' ol modeling. The RPI environment provides ample 
, oppominities for field and laboratory experimental 
manh in geology, as well as for interdisciplinary 
Siidei in chemistry, physics, biology, mathematics. 
Mierals science, engineering and computer sci- 
mre. 

A resume and the names of three persons who 


'.VflSsi ten ”'" r i™i ; 

Mas. Spectrometry/Washington University. 

The Department of Earth and Planetary Sci- 
ences of Washington University in St. Louis has an 

rrnZ'l 8 VVTJ”, *P cttl 'omeiry specialist in a re- 
dicrmal emission mass ipccirome- 
r to ?h ry ' 11, “ P° 5lllQn wn involve remjnsibll- 
incs for the operation and maintenance of the labtf- 
“ “ c t n a opportunities for collaborative and 
iwTrP e - nf **‘u l m isolo P e geoehemisuy. A 

h h ;, D ' “i 1 ptyncal Science and prior experience in 
hei mol emission speciromeirv are highly desirable. 

fo . r ‘Application! is September 15. Send 
o h.A Podoiek, Department of Earth and PJane- 
ffllao BnCC ^ " ash,n 8 ,on Un iwtiiiy, St. Louis, MO 

Washington University is an equal opponunllv/af- 
firmalivc action employer. rr ' 


SERVICES, supplies, courses, and 

ANNOUNCEMENTS 

The University or California at Berkeley/Spsce Scl- 
™ c ei Laboratory Senior Fellow Program. Re- 
newable three-year appointments will be awarded to 
Ph.D. scientists who have demonstrated leadership 
anti creativity in asirophysici or space science. Fel- 
lows will receive Principal Investigaior slams and 
will be expected to develop their own research 
groups and participate in educational activiiies of 
the academic departments. The level, to be deter- 
mined ai the time of appointment, will be Assistant, 
Associate, or Full Research Scientist depending 
upon qualifications. 

Vila, bibliography, statement oF prospective re- 
search program and Lhree letters of reference 
should be sent bv December l, 1983 to Christopher 
McKee, Acting Director, Space Sciences Laboratory, 
University of California, Berkeley, California 94720. 

The University is an Affirmaiivc Aciion/Equal 
Opportunity Employer. 


[nventioQS,idcas, technology warned! Industry pre- 
semaiiaii/iiational exposition. 1-800-528-6050. Ext. 
831. 
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A nnouncem ents 

Lightning Conference 

ihJiQB^ e ? tlline ftH abstract to 

nimr a J llc . rnal ‘ on:i1 Conference on i.iglil- 
sana static Electricity is Ocitiijcr 3. 1083. 

liiwQc e nA° rt * lc fl'Dlci'ence, sell cell lied for 
ijj__ 1984, in Orlando, Ha., are solic- 

modrim” *? n P* ,c, ? on iPnology. channel 

g and coupling analysis, hardening of 

itu rtii ■ 8 rount * equipment, lightning 
nins^i eri | a an - d techlli qu“, cfTccis of lighi- 
PtWnHin eClr, . Ca * ancl eleclro,, « c systems. 

^wraFt * 8ri ^ k° lK ^ n 8» ar »d protection of 

Aoulri wort * a Lsiracts, in English, 

Qiatina n^IVvJ’I* Fis,,e, '' Conference 
tnaoj □ « H: S ' Naval Air Systems Com- 
Iidenito’to 15036 - Arlington, VA 22215 
^finical hi ^^92-7822). Abstracts and 
reeled m CS ^ rom Europe should be di- 
R»al a; ‘ 9“? m ' European Coordinator, 

I lulls, Gt r Farnborough, 

S ^6l, 263R? lelephone: ° 252 ~ 

feinU be asked ° f acce P ied P a ; 

fopy of ti,^- , 10 submit a camera-ready 

confer* ' r anlcle for publication in the 
The c e f .P rocce dings. 

tTa| railitm . is .,V ein 8 sponsored by sev- 
in iu? , C, . vl ian air transportation 
Kinirdftm" 6 States and in the Unil- 

Ativ, 55 W if 1 - as tlie National Oce- 
S’Uuie of cr | r * c Administration, die In-. 
*°d the SAR Electronics Engineers, 

t-Atq Committee. 


Atlantic Bight Wastewater Seminar 


Tfce • • ° 

^Tucal fV^ nnual tile .Atlantic Bight 
and Meteorology, - 

r held at U ‘ 
^ c, ‘ N. Y L~ e °*°8 lc al Observatory in Pall- 

I 9 " 201 For more ' 
•^ Bn °8raDhp« t "^ 18 'nformaj gathering of 
t^MtJdu A.? n ^ mete ordogists working 
B igW rclion. 



Jack D. Fellows: 
Congressional 
Science Fellow 

Jack D. Fellows has 
been selected as the f 

198S-84 AGU Congres- 
sional Science Fellow. iL. ■V 

Last week he began his V <**'■ 1 
I -year stint on Capitol •*, . T 

Hill as AGU's seventh T\‘ » ^ji 
Congressional Science j 

Fellow. jS 

Fellows received his ' 

Ph.D. earlier this year 

from the civil engineering dcpanmcni at the 
University or Maryland, College Park. For his 
dissertation he developed a management sys- 
tem using regional geographic information 
for hydrologic models. His work applied re- 
mote sensing data to die decision-making 
processes of regional planning organizations 
concerned with hydrology and natural re- 
source management. The Maryland National 
Capital Park and Planning Commission lias 
integrated Felluws' work into their programs 
on water resource and environmental plan- 
ning; his approach also is being used fur for- 
est and water resource planning near Frei- 
burg, Badcn-Wiirteinbcrg, West Germany. 

As the AGU Congressional Fellow, Fellows 
said lie is interested ill “examining and expe- 
riencing the procedures, power, and interac- 
tions of the executive branch [of govern- 
ment], Congress, lobbyists, constituents, and 
special-interest groups during the life-cycle of 
legislation." He anticipates contributing to 
legishuiuii on the environment, agriculture, 
public works, land use, and remote-sensing 
satellites. “I believe I can l>c of value on legis- 
lation concerning various topics iu civil engi- 
neering, hydrology, cmimuniciii.il plant ting, 
image processing, and inmputcr science,” 
Fellows said. 

His professional interests include the appli- 
cation of remotely sensed data to water re- 
sources problems; the use of remotely sensed 
data in planning and lore-cast models and in 
rcgulaloiy enforcement: die application of 
image processing tec hniqiies and of database 
management principles to remotely sensed 
data; and computer graphics. 

Fellows received his B.5. and M.S. degrees 
in civil engineering from die University of 
Maryland. While at Mary land, he worked as a 
I acuity research assistant iu the Remote Sens- 
ing Systems Laboratory. He ulsu was a faculty 


AGU 

Congressional Science 
Fellowship 

The individual selected will spend a 
year on the staff of a congressional 
committee or a House or Senate 
member, advising on a wide range of 
scientific issues as they pertain Lo 
public policy questions. 

Prospective applicants should have 
a broad background In science and be 
articulate, literate, flexible, and able to 
work well with people from diverse 
professional backgrounds. Prior 
experience In public policy is not 
necessaiy, although such experience 
and/or a demonstrable interest in 
applying science to the solution of 
public problems is desirable. 

The fellowship carries with it a 
stipend of up to $28,000, plus travel 
allowance. 

Interested candidates should 
submit a letter of Intent, a curriculum 
vitae, and three letters of recom- 
mendation to AGU. For further details, 
write Member Programs Division, 
American Geophysical Union, 2000 
Florida Avenue. N.W., Washington, 
D.C. 20009 or telephone 462-6903 or 
800-424-2488 outside the 
Washington, D.C., area. 

Deadline: March 31,1 984 


icitcarih engineer, a giailuau.- i ese.irdi usmm- 
nnl, and an iiiMrm.K>r/ie.ichiiig assistant. I It- 
joined AGU's Mythology set. lion as a student 
nicmlrer ill 1981. 

The AGU Gongt Ltssiot t: il Suciki 1 Fellow 
program is one of altom 2I> proleviion.il sod- 
cty programs that make up the A met nan As- 
sociation for iJic Advance met it of Science 
(A A. AS) Congression.il Science .mil Engineer- 
ing Fellows program. This program Involves 
scientists anti engineers in nuking pnhlic jxil- 
icy within Congress through work tut mem- 
bets’ staffs, nn congressional committee KafU. 
or in sonic other area of Congiess . — RTII 


Urban Water 

A cnnfcrcnie on Urban Effects on Water 
Quality and Quantity will be held October 
20-2 1 , 1083, in Urbana. III. The conference 
will deal with federal and state perspectives 
on tirlwti stormwater issues and with new re- 
search relevant to urban water problems in 
the Midwest. 

The preliminary program includes reports 
on urban runoff and combined sewer over- 
flows as they affect streams, lakes, and sedi- 
ment chemistry, and on how runoff and over- 
flow can be cleansed, controlled, predicted, 
and measured. 

Tlie conference will also include sessions 
on the results of the Environmental Protec- 
tion Agency's (EPA) Nationwide Urban Run- 
off Program (NURP) and the U.S. Geological 
Survey’s (USGS) Urban Studies Program. 
NURP is a multiyear project in which 28 
studies examine the origin of pollutants ill 
urban stormwater runoff, the impact of ur- 
ban stormwater on receiving streams, and the 
effectiveness of management practices in con- 
trolling stormwater pollution. In the USGS 
Urban Studies Program, data for water quali- 
ty and quantity are being collected Front ■ 
more than 150 urban sites, EPA, USGS. the 
Illinois Section of the American Water Re- 
sources Association, the Water Resources 
Center of the University of Illinois, and four 
Illinois state agencies, are sponsoring the con- 
ference. .. .. 

For more, information contact Glenn t. 
Stout, Director, Water Resources Cenlpf, 

2535 Hydrosysiems Laboratory, University ot 
Illinois, 2Q8 Romine Street, Urbana, IL ; . 
61801 {telephone: 2 1 7-3S3-053Q).- . I . . 


A seminar on the Enhanced Biological Re- 
moval of . Phosphorus from . 

he held In Pans Septemoer 24-25, 1984. This 
gathering Is'gn offshoot of the I2lh Biennial 

Conference oF lhe Internadonal A«^off ; 
on Water PoUuUon Research aj^ (***! “> 
be held In Amsterdam September lT-^Q. ^ 

1984, and isa foUojv-upyj a . 6 ][ n ^ r K'. p0 "’. 
i- he don Pretoria IffApiU; - _ 


moval of phosphorus from wastewater by bio- 
logical means in Lcrms of microbiology; 
cltemisLry and biochemistry; pilot-scale stud- 
ies; full-scale studies; treatment, handling, 
and disposal of phosphate-rich sludge; and 
research and development needs. 

Authors interested in presenting papers m 
the seminar should submit a 300-wora ab- 
stract in English by December 15. 1983, to 
Michel Florentz, Phosphorus Seminar, Anjou - 
Recherche, 52, rue d’Anjoti. 75384 Paris Ce- 
dex 08, France (telephone: 266-91-50; telex: 
Geneaux 280 332 F). All contributions must 
be original and must be presented by the au- 
thors. Accepted papers will be published. 


Geophysical Year 


New Listings 

' The complete Geophysical Year last ap- 
peared in the August SO, 1983, £ol. 

A boldface meeting title indicates sponsor- 
ship or cosponsorship by AGU. ; 

New Listings 

Oct. 20—21, 1988 Conference on Urban 
Effects on Water Quality nnd Quantity, lir- 
bana; III. Sponsors, EPA, USGS, AWRA, Wa- 
ter Resources Center orUniv. or Illinois, and 
foitf Illinois state agencies. (Glenn E. Siofii, 
Director, Water Resources Center, 2535 Hy- 
drdsystems Laboratory, Unlv. of Illinois, 208 
1 iRoiplne St., Urbana, .1 L 61801; |el.: 217-333* 
0536 \ ■ - 1 

" May 29 -June l, 1984 Joint Meeting: T8l!i 
‘Annual. Congress of die Canadian Meleoro? , 
logical and Oceanographic Society (CMOS) 
and 1 ldv Annual Meeting of. the Canadian 
’Geophysical Union (CGU), Halifax. Nova 
Scotia, Canada. (S. D- Smith (CMOS) or H. R, 
fackson (CGU)j Bedford institute or Ocean- 
ography, P.O. Box 1008, Dartmouth, N5. 
bIY 4 AS, Canada- ) i . 

» Turns 26-28, 1984 1984 IniernattonBl ' 
Conference on Lightning and Static EledtriCi 
W, Driandb, Fla: Sponsors, NOAA, IEEE, 
SAE-AE4 Committee, and several rpJHutfy ; 

and civUiBn.flirtrarisppriBtion agrnqeviii . 

■tt C „„'a ir ir M r. Fisher. Conference , 


Chairman, U.S. Naval Air Systems Com- 
mand, P.O. Box 151)36, Arlington, VA 
22215; tel.: 2 U 2 -692-7 82 2; ur C. Odam. Eu- 
ropean Coordinator. Royal Aircraft Establish- 
ment. Farnborough, Hams. GLU4 5TD U.K.; 
tel.: 0252-24461, ext. 2638.) 

Aug. 13-16, 1984 20tli Annual Water Re- 
sources Conference, Washington, D. C. Spon- 
sor, AWRA. (Arlene Dietz, U.S. Army Corps 
or Engineers, Institute for Water Resources, 
Casey Bldg., Foil Bel voir, VA 22060; tel.: 
202-325-6768.) 


^ /TheCityV** 
0 /by the Bay]* 
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December 5-10, 1983 
San Francisco, California 
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Call.for Papers (Including 
abstract specifications) ; 
was published In Eos, 
June 28 and July 26 

. For mpre information, write: 
AGU Meetings 1 

2000 Florida Avenue, N.W. 
Washington. DC 20009 
or. call AQll Meetings at 
202^462-6903 

1 WEfK 









